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TRANSLATOR'S PREFACE 



The fa&s contained ia this vJlumeare 
deeply intereftkg to (the Naturalift. They 
not dnly elucidate thfe hiftory of thofe in- 
dubious animals, whofe nature is the pe- 
culiar fubjeft of inveftigation, but %hetf 
prefent forae fiagular features iu:ph^fxdlo-r 
gy which have hitherto *bee$ unknown* r 

The induftiy of bees hcte jptoved a fa> 
tile fource of admiration in all countries 
and iatvtty age ; and mankind havse en- 
deavoured to lender it fubfervierit to their 
gratifications or emolument. Hencfe in* 
ntfmtaabie theories, experiments, and ob- 
fetfvalions have ejaiued, and uncommon 
patjsftcehas been difjilayed in profecutiag 

the 
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10 PREFACE. 

the enquiry. But although many inter- 
efting peculiarities have been difcovered, 
they are fo much interwoven with errors, 
that no fubjed has given birth to more ab- 
furdities than inveftigations into the hiftory 
of bees : and unfortunately- thofe treatifes 
which are moll eafily attained, and the 
moft popular, only ferve to give fuch ab- 
furdities a wider range, and render it in- 
finitely more difficult to eradicate them. 
A confiderable portion of the following 
work is devoted to this purpofe. The 
reader will judge of the fuccefs* which re- 
fults.from the experiments that have been 
employed. ' 

Perhaps this is not the proper place 
to beftow an encomium on a treatife from 
which fo much entertainment and inftruc- 
tion will be derived. However, to teftify 
the eftimation in which it is held in other 
nations, the remarks upon it by -the French 
philofopher Sue, may be quoted, * The 

* obfervations are fo confiftent, and the 

* confequences feem fa juft, that while 
( perufing this work, it appears as if we 

a < hid 
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4 had affifted the author in each experi- 

* ment, and purfued it with equal zeal 

* and intereft. Let us invite the admirers 
4 of nature to read thefe obfervations ; few 
4 are equal to them in excellence, or fo 
4 faithfully defcribe the nature, the habits, 
4 and inclinations of the infe&s of which 
4 they treat.' , 

It is a remarkable circumftance that the 
author laboured under a defeft in the organs 
of vifion, which obHged him to employ an 
affiftant in his experiments. Thus thefe dis- 
coveries may be faid to acquire double au- 
thority. But independent of this the experi- 
ments are fo judicioufly adapted to the pur- 
pofes in view, and the conclufions fo ftri&ly 
logical, that there is evidently very little 
room for error. The talents of Francis 
Burnetii, this philofophic afliftant, had long 
been devoted to the'fervice of the author, 
who, after being many fucceffive years in 
this manner aided, in his refearches, was at 
laft deprived of him by fome unfortunate 
accident. 

Whether 
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13 PRkFAXfii 

Whether the author has. prbfecafced hl» 
inveftigatfon farther does not *$p<m> $s> 
no other produ&ion of? his pflB^k Jlnp^rv 
in this ifland. 

It is vain to attempt a tranflatioit $f 
any work without being to a cert?iad^gi^e 
Killed in the fubjeft of ytbfck fo tr«ft&. 
Some parts of the original of th& fofcw- 
ing treatifeyit muft b&acktto^ledged, are fo 
confafed, and feme fo mirtuts, that: « k 
extremely difficult te give a& e^a® i#*ei- 
pretation. But the general tera>r> though 
not elegant, is plain and perf£ieu0u& ; and 
fuch has it been here retained* 
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LETTER L 



tJV THE IMPREGNATION OF THB %UEEN £&& 



W hen I had the honour at Genthod of 
giving you an account of my principal ex- 
periments on bees, you defired me to trans- 
mit a written detail, that you might con- 
fider them with greater attention. I haften* 
therefore, to extrad the following observa- 
tions from my journal. — As nothing can 
be more flattering to me than the ibtereft 
you take in my refearches, permit me to 
A remind 
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remind you of your promife to fuggeft 
new experiments # . 

After having long ftudiei bees in glafs 
hives conftru&ed on M. de Reaumur's 
principle, you have found the form unfa- 
vourable to an obferver. The hives being 
too wide, two parallel combs were made 
by the bees, confequently whatever paffed 
between them efcaped obfervation. From 
this inconvenience, which I have experi- 
enced, you recommended much thinner 
hives to naturalifts, where the panes fhould 
be fo near each other, that only a fingle 
row of combs could be ere&ed between 
them, I have followed your admonitions, 
Sir, and provided hives only eighteen lines 
in width, in which I have found no diffi- 
culty to eftablilh fwarms. However, bees 
muft not be cntrufted with the charge of 
conftru&ing a fingle comb : Nature has 
taught them to make parallel ones, which 

is 



* All thefc letters are addreffed to the celebrat- 
ed naturalill M. Bonnet.-^. 
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THt QUEEN BEtf. 3~ 

is a law they never derogate from, unlefs 
when conftrained by fome particular ar- 
rangement. Therefore, if left to themfelves 
ki thefe thin hives, as they cannot form 
two combs parallel to the plane of the 
hive, they will form feveral fmall ones per- 
pendicular to it, and, in that cafe, all i& 
equally loft to the obferver. Thus it be^ 
came eflential previoufly to arrange the po-^ 
fition of the combs. I forced the bees to 
build them perpendicular to the horizon, 
and fo that the lateral furfaces were three 
or four lines from the panes of the hive.' 
This- difliance allows the bees fufficient li- 
berty, but prevents them from colle&ing 
in too large clufters on the furface of the 
comb. By fuch precautions, bees are eafily 
eftablifhed in very thin hives. There they 
purfue their labours with the fame afliduity 
and regularity; and, every cell being expof- 
ed, none of their motions can be con- 
cealed. * 

It is true, that by compelling thefe in- 
fers to a habitation where they could con- 
a 2 ftrud 



Digitized 



by Google 



4 IMPREGNATION OF 

ftru& only a fingle row of combs, I had* 
in a certain meafure, changed their natural 
fituation, and this circumftance might pof- 
fibly have affeSed their inftinflt. There- 
fore, to obviate every obje&ion, I invented 
a kind of hives, which, without lofmg the 
advantages of thofe very thin, at the fame 
time approached the figure of common 
hives where bees form feveral rows of 
combs. * 

I took feveral fmall fir boxes, a foot 
fquare and fifteen lines wide, and joined 
theiji together by hinges, fo that they could 
be opened and fhut like the leaves of a 
book *• When ufing a hive of this def- 

cription, 



* The leaf or book hive confifts of twelve vertical 
frames or boxes, parallel to each other, and join- 
ted together. Fig. i. the fides, f f. f g. fhould be 
twelve inches long, and the crofs fpars, f f. g g. nine 
or ten ; the thicknefs of thefe fpars an inch, and 
their breadth fifteen lines. It is necefTary that this 
laft meafure fhould be accurate ; a a. a piece of 
comb which guides the bees in their work ; d. a 

moveable 
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cription, we took care to fix a comb in 
each frame, and then introduced all the 

bees 



moveable Aider fupporting the lower part ; b 6. 
pegs to keep the comb properly in the frame or* 
box ; four are in the oppofite fide ; e e. pegs in the 
(ides under the moveable Aider to fupport it. 

A book hive, confiding of twelve frames, all 
numbered, is reprefented fig. 2. Between 6 and 
7 are two cafes with lids, that divide the hive into 
two equal parts, and fhould only be ufed to fepa- 
rate the bees for forming an artificial fwarm ; a a. 
two frames which fhut up the two fides of the hive, 
have Aiders, b. b. 

The entrance appears at the bottom of each 
frame. All fliould be clofe but I and 12. How^ 
ever it is necefiary that they fhould open at plea- 
fure. 

The hive is partly open, fig. 3. and mews Low 
the component parts may be united by hinges* 
and open as the leaves of a book. The two covers 
cloTing up the fides, a. a 

Fig. 4. is another view of fig. 1. a a. a piece of 

comb to guide the bees j bb pegs difpofed -fo as 

to retain the comb properly in the frame ; c c. parts 

A}: of 
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bees neceffary for each particular experi- 
ment. By opening the different divifions 
fucceflively, we daily infpe&ed both furfaces 
of every comb. There was not a fingle cell 
where we could not diftinftly fee what paff- 
ed at all times, nor a fingle bee, I may al- 
moft fay, with which we were not parti- 
cularly acquainted. Indeed, this conftruc- 
tion is nothing more than the union of fe- 
veral very flat hives which may be feparat- 
ed. Bees, in fuch habitations, mult not 
be vifited before their combs are fecurely 
fixed in the frames, otherwife, by falling 
out, they may kill or hurt them, as alfo ir- 
ritate them to that degree that the obferver 
cannot efcape flinging, which is always . 
painful, and fometimes dangerous: but they 
foon become accuftomed to their fituation, 
and in fome meafure tamed by it ; ahd, in 
three days, we may begin to operate on the 

hive, 



of two (helves ; the one above is fixed, and keeps 
the comb in a vertical pofition ; the under one, 
which is moveable, fupports it below. 
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THE QUEEN BIE. 7 

hive, to open it, remove part of the combs, 
and fubftitute others, without the bees ex- 
hibiting too foriftidable fymptoms of dif- 
pleafure. You will remember, Sir, that 
on-vifiting my retreat, I (hewed you a hive 
of this kind that had been a long time in 
experiment, and how much you were fur- 
prifed that the bees fo quietly allowed us 
to open it. 

In thefe hives, I have repeated all my ob- 
fervatiofis, and obtained exaftly the fame 
refults as in the thiiineft. Thus, I think, 
already to have obviated any objedions that 
may arife concerning the fuppofed incon- 
venience of flat hives. Befides, I cannot re- 
gret the repetition of my labours ; by going 
over the fame courfe feveral times, I am 
much more certain of having- avoided er- 
ror j and it alfo appears, that fpme advan- 
tages are found in thefe which may be 
called Book or Leaf-hives^ as tfcey prove 
extremely ufeful in the economical treat- 
ment of bees, which fhall afterwards be 
detailed. 

I 
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I now come to the particular objeft of 
this letter, the fecundation of the queen 
bee ; and I {hall, in a few words,* examine 
the different opinions of naturalifts on this 
fingular problem. Next I {hall ftate the 
moft remarkable obfervatidns which their 
conje&ures have induced me to make, and 
then defcribe the new experiments by which 
I think I have folved the problem *. 

Swammerdam, who ftudied bees with 
unremitting attention, and who never could 
fee a real copulation between a drone and 
a queen, was fatisfied that copulation was 
unneceffary for fecundation of the 'eggs; 
but having remarked that, at certain time$> 
the drones exhaled a very ftrong odour, 

' he 



* I cannot infift that my readers, the Better to 
comprehend what is here faid, (hall perufe the 
Memoirs of M. de Reaumur on Bees, and thofe 
of the Luface Society \ but I mull re que ft them 
to examine the extra&s in M. Bonnet's works, torn. 
5. 4to edk. and torn. 10. 8vo, where they will find 
a fhort and diftinct abftract of all that naturalifts 
have hitherto difcovered on the fubject. 
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he thought this odour was an emanation of 
the aurafeminalis 9 or the aura feminalis it- 
felf, which operated fecundation by pene- 
trating the body of the female. His con- 
jecture was confirmed on diffefting the 
male organs of generation ; for he was fo 
much ftruck with the difproportion between 
them, and thofe of the female, that he did 
not believe copulation poffible. His opini- 
on, concerning the influence of the odour, 
had this farther advantage, that it afforded 
a good reafon for the prodigious number 
of the males. There are frequently fifteen 
hundred or two thoufand in a hive ; and, 
according to Swammerdamj .it is neceffary 
they fhould be numerous, that the.emana- 
tioh proceeding* from them may have an 
intenfity or energy fufficient to effeft im- 
pregnation* 

Though M. de Reaumur has refuted 
this hypothefis by just and conclufive rea- 
foning, he has failed to make the fole ex- 
periment that could fupport or overturn! it. 
This was to confine all* the drones of a 

hive 
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hive in a tin cafe, perforated with minute 
holes, which might allow the emanation 
of the odour to efcape, but prevent the 
organs of generation from paffing through. 
Then, this cafe fhoutd have been placed 
in a hive well inhabited, but completely- 
deprived of males, both of large and final! 
fize, and the confequence attended to. It 
is evident, had the queen laid eggs after 
mitters were thus difpofed, that Swammer- 
dam's hypothefis would have acquired pro- 
bability; and on th$ contrary k would have 
been confuted had (he produced no eggs y 
or only fterile ones* However the experi- 
ment has been made by us, and the queen 
remained barren ; therefore, it is undoubt- 
ed, that the emanation of the odour of the 
males does not impregnate bees^ 

M. de Reaumur was of a different opi- 
nion. He thought that the queen's fecun- 
dation followed aftual copulation. He 
confined feveral drones in a ghfe veffel 
along with a virgin queen : he faw the 
female make many advances to the males j; 

but* 
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but, unable to obferve any union fo in- 
timate that it could be denominated copu- 
lation, he leaves the queftion undecided. 
We have repeated this experiment : we 
have frequently confined virgin queens 
with drones of all ages : we have done fo 
at every feafon, and witneffed all their ad- 
vances and felicitations to the males : we 
have even believed we faw a kind of union 
between them, but fo fhor tand imperfeft 
that it wa& unlikely to effed impregnation. 
Yet, to negleS nothing, we confined the 
virgin queen, that had fuffered the ap- 
proaches of the male, to her hive. During 
a month that her imprifonment continued, 
fhe did not lay a fingle egg ; therefore, 
thefe momentary jun&ions do not accom- 
plifli fecundation. 

In the Contemplation de la Nature^ you 
have cited the obfervations of the Englilh 
naturalift Mr Debraw. They appear cor- 
rect, and at laft to elucidate the myftery. 
Favoured by chance, the obferver one day 
perceived at the bottom of cells containing 

e gg s > 
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eggs, a whitifh fluid, apparently fpermatic> 
at leaft, very diflFerent from the fubftance 
or jelly which bees commonly colleft a- 
round their new hatched worms. Solici- 
tous to learn its origin, and conje&uring 
that it might be the male prolific fluid, he 
began to watch the motions of every drone 
in the hive, on purpofe to feize the mo- 
ment when they would bedew the eggs. 
He affures us, that he faw feveral infi- 
nuate the posterior part of the body into 
the cells, and there depofit the fluid. 
After frequent repetition of the firft, he 
entered on a long feries of experiments. 
He confined a number of workers in glafs 
bells along with a queen and feveral males. 
They were fupplied with pieces of comb 
containing honey, but no brood. , He faw 
the queen lay eggs, which were bedewed 
by the males, and from which larvae were 
hatched, confequently, he could not hefi- 
tate advancing as a fa& demonstrated, that 
male bees fecundate the queen's eggs in 

the 
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tlie manner of frogs and fiflies, that is, 
after they are produced. 

There was fomething very fpecious in 
this explanation : the experiments on which 
it was founded feemed correft j and it af- 
forded a fatisfa&ory reafon for the prodi* 
gious number of males in a hive. At the 
fame time, the author had negle&ed to an* 
fwer one ftrong objedion. Larvae appear 
when there are no drones. From the 
month of September until April, hives are 
generally deftitute of males, yet, notwith- 
ftanding their abfence, the queen then lays 
fertile eggs. Thus, the prolific fluid can* 
not be required to impregnate them, unlefs 
we can fuppofe that it is neceffary at a 
certain time of the year, while at every 
other feafon it is ufelefs. 

To difcover the truth amidft thefe fads 
• apparently fo contradi&ory, I wifhed to 
repeat Mr Debraw's experiments, and to 
obferve more precaution than he himfelf 
had done. Firft, I fought for the fluid, , 
which he fuppofes the feminal, in cell* 
b containing 
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containing eggs. Several were a&ually 
found with that appearance ; and, during 
the firft days of obfervation, neither my 
afliftant nor myfelf doubted the reality of 
the difcovery. But we afterwards found 
it an illufion arifing from the refle&ion of 
the light, for nothing like a fluid was 
vifible, except when the folar rays reached 
the bottom of the cells. , Fragments of the 
coccoons of worms, fucceflively hatched, 
commonly cover the bottom ; and, as they 
are fhining, it may eafily be conceived 
that, when much illuminated, an illufory 
effe£t refults from the light. We proved 
it by the ftri&eft examination, for no vef- 
tiges of a fluid were perceptible when the 
cells were detached and cut afunder. 

Though the firft obfervation infpired us 
with fome diftruft of Mr Debraw's dif- 
covery, we repeated his other experiments 
with the utmoft care. On the 6. of 
Auguft 1787 , we immerfed a hive, and, 
with fcrupulous attention, examined the 
whole bees while in the bath. We ascer- 
tained 
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talned that there was no male, either large 
or fmall ; and having examined all the 
combs, we found neither male nymph, 
nor worm. When the bees were dryv 
we replaced them all, along with the 
queen, in their habitation, and tranfported 
them into my cabinet. They were allow- 
ed full liberty ; therefore, they flew about, 
and made their Aifual cplleftions ; but, it 
. - being neceflary that no male fhbuld enter 
ttye hive during the experiment, a glafs 
tube was adapted to the entrance, of iuch 
dimenfions that two bees only could pafs 
at once ; and we watched the tube atten- 
tively during the four or five days that the 
experiment continued. We fhould have in- 
ftantly obferved and removed any male that 
appeared, that the refult of the experiment 
might be undifturbed, and I can pofitively 
affirm that not one was feen. However, 
from the firft day, which, was the fixtlv 
of Auguft, the queen depofited fourteen 
eggs in the workers cells ; and all thefe 
b 2 werer 
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were hatched on the tenth of the fame 
month. v 

This experiment is decifive, finee - the 
eggs laid by the queen of a hive where 
there were no males, and where it was 
gmpoffible one could be introduced, fince 
thefe eggs, I fay, were fertile, it becomes, 
indubitable that the fluid of the males is 
not required for their exclufion* 

Though it did not appear that any rea- 
fonable obje&ion could be Halted agaihfb 
this conclufion, yet, as I had been accuf- 
tomed in all my experiments to feek for 
the moil trifling difficulties that could 
arife, I conceived that Mr Debraw's parti- 
fans might maintain, that the bees, depriv- 
ed of drones, perhaps would fearch for 
thofe in other hives, and carry the fecun- 
dative fluid to their own habitations for 
depofiting it on the eggs. 

It was eafy to appreciate the force of 
thit obje&ion, for all that was neceffary 
was a repetition of the former experi- 
ments, and to confine the bees fo clofely to 

their 
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their hives that none could poflibly efcape: 
You very well know, Sir, that thefe ani- 
mals can live three or four months confin- 
ed in a hive weil ftored with honey and 
wax, and if apertures are. left for circula- 
tion of the air. This experiment w» 
made on the tenth of Auguft ; and I afcer- 
tained, by means of immerfion, that no 
male was prefent. The bees were con- 
fined four days in the clofeft manner, and 
then I found forty young larvae. 

I extended the precautions fo far as to 
immerfe this hive a fecond time, to affure 
myfelf that no male had efcaped my re- 
fearches. Each of the bees was feparate- 
ly examined, and none was there that did 
not difplay its fling. The coincidence of 
this experiment with the other, proved that 
the eggs were riot externally fecundated. 

In terminating the confutation of Mr 
Debraw's opinion, I have only to explain 
what led him into error : and that was, his 
ofing queens whofe hiftory he was unac- 
quainted with from their origin. When 
B3 he 
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he obferved the eggs produced by a queen, 
confined along with males, were fertile, he 
thence concluded that they had been be- 
dewed by the prolific fluid in the cells : 
but to render his conckrfion juft, he ftiould 
fcrft have afcertained that the female never 
had copulated, and this he negle£te<L The 
truth is, that, without knowing it, he had 
ufed, in his experiments, a queen after (he 
had commerce with the male* Had he 
taken a virgin queen the moment fhe came 
from the royal cell, and confined her along 
with drones in his veflels, the refult would 
have been oppofite *> for, even amidft a fe- 
raglio of males, this young queen would 
never have laid, as I (hall afterwards prove 
The Lufatian obfervers, and M. Hattorf 
in particular, thought the queen was fecun- 
dated by herfelf, without concourfe with 
the males. I fhall here give an abftradt of 
the experiment on which that opinion is 
founded** ^ 

M. 

* Vide M. Schirach*s. Hiftory of Bees,, in a me- 
moir 
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M. Hattorf took a queen whofe virginity 
he could not doubt. He excluded all the 
males both of the large and finall fpecies, 
and, in feveral days, he found both eggs 
and worms. He afferts that there were no 
drones in the hive, during the courfe of tHfc 
experiment ; but although they were ab- 
fent, the queen laid eggs, from which came 
worms : whence he confiders (he is impreg- 
nated by herfelf. 

Refle&ing on this experiment, I do not 
find it fufficiently accurate. Males pafs 
with great facility from hive to hive ; and 
M. Hattorf took no precaution that none 
was introduced into his. He fays, indeed, 
there was no male, but is filent refpe&ing 
the means he adopted to prove the fad. 
Though he might be fatisfied of no large 
drone being there, ftill a finall one might 
have efcaped his vigilance, and fecundated 
the queen. With a view to clear up the 

doubt, 

moir by M. Hattorf, entitled, Physical Researches 
whether the Queen Bee requires fecundation hy Drones ? 
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doubt, I refolved to repeat his experiment^ 
in the manner defcribed, and without 
greater care or precaution. 

I put a virgin queen into a hive, from 
which all the males were excluded, but the 
bees left at perfect liberty. For feveral days 
I vifited the hive, and found new hatched 
worms in it. Here then is the fame refult 
as M. Hattorf obtained ? But before de- 
ducing the fame confequence from it, we 
had to afcertain beyond difpute that no 
male had entered the hive. Thus, it was 
neceffary to immerfe the bees, and examine 
each feparately. By this operation, we 
actually found four fmalt males. There- 
fore, to render the experiment decifive, 
not only was it requifite to remove all this 
drones, but alfo, by fome infallible method, 
to prevent any from being introduced, 
which jhe German naturalift had negled'- 
ed. 

I prepared to repair this omiffion, by put- 
ting a virgin queen into a hive, from which 4 
the whole males were carefully removed j 

and 
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and to be physically certain that none ihould 
enter, a glafs tube was adapted at the en- 
trance of fuch dimenfions that the work- 
ing bees could freely pafs and repafs, but 
too narrow for the fmallest male. Mat- 
ters continued thus for thirty days, the 
workers departing and returning perform- 
ed their ufual labours : but the queen re- 
mained fterile. At the expiration of this 
time, her belly was equally (lender as at 
the moment of her origin. I repeated the- 
experiment feveral times^ and always with 
the fame confequence* 

Therefore, as a queen, rigorously fepar- 
ated from all commerce with the male, re- 
mains fterile, it is evident fhe cannot im- 
pregnate herfelf, and M. Hattorf s opinion 
is ill-founded. 

Hitherto, by endeavouring t© confute or 
verify the conje&ures of all the authors who 
had preceded me, by new experiments, I 
acquired the knowledge of new fads, but 
thefe were apparently fo contradi&ory as 
to render the folution of the problem ftili 

more 
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more difficult. While examining Mr. De- 
braw's hypothefis, I confined a queen in 
a hive, from which all the drones were re- 
moved ; the queen nevertheless was fertile. 
When confidering the opinion of M. Hat- 
torf on the contrary, I put a queen, of 
whofe virginity I was perfectly fatisfied, in 
the fame fituation, fhe remained fterile. ,% - 

Embarraffed by fo many difficulties, I 
was on the point of abandoning the fubje& 
of my refearches, when at length by more 
attentive refle&ion, I thought thefe contra- 
dictions might arife from experiments made 
indifferently on virgin queens, and on thofe 
with whofe hiftory I was not acquainted 
from the origin* and which had perhaps 
been impregnated unknown to me. Irn- 
prefled with, this idea, I undertook a new 
method of obfervation not on queens for- 
tuitously taken from the hive, but on fe- 
males decidedly in a virgin ftate, and 
whofe hiftory I knew from the inftant they 
left the cell. 

From 
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From a very great number of hives, I 
removed all the virgin females, and fub- 
ftituted for each a queen taken at the mo- 
ment of her birth. The hives were then di- 
vided into two claffes. From the firft, I took 
the whole males both large and fmall, and 
adapted a glafs tube at the entrance, fo nar- 
row, that no drone could pafs, but large 
enough for the free paffage of the common 
bees. In the hives of the fecond clafs, I 
left all the drones belonging to them, and 
even introduced more; and to prevent them 
from efcaping, a glafs tube, alfo too narrow 
for the males, was adapted to the entrance 
of thefe hives. 

For more than a month, 1 carefully 
watched this experiment, made on a large 
fcale;' but much fo my furprife, all the 
queens remained fterile. Thus it was prov- 
ed, that queens confined in a hive would 
continue barren though amidft a feraglio 
of males. 

This refult induced me to fufpeft that 
the females could not be fecundated in the 

interior 
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interior of the hive, and th^t it was necefc 
fery for them to leave it for receiving the 
approaches of the male. To afcertain the 
fe& was eafy, by a dired experiment ; and 
as the point is important, i fhall relate in 
detail what was done by my fecretary and 
myfelf on the 29. June 1788. 
. Aware, that in fummer the males ufuai- 
ly leave the hive at the warmeft time of 
the day, it was natural for me to conclude 
that if the queens were alfo obliged to go 
©ut for impregnation, inftinft would induce 
them to do fo at the feme time as the 
males. 

At eleven in the forenoon, we placed 
purfelves oppofite a hive containing an un»- 
impregnated queen five days old. The fun 
j*ad lhone from his rifmg ; the air was very 
warm j and tht males b^gan to leave the 
hives. We then enlarged the entrance of 
that which we wifhed to obferye, and paid 
great attention to the bees that entered and 
departed. The males appeared, and im- 
mediately took flight. Soon afterwards, the 

young 
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young queen appeared at the entrance^ at 
firft (he did not fly, but brufhed her belly 
with her hind legs, and traverfedthe board 
a little; neither workers nor males paid 
any attention to her. At laft, fhe took 
flight. When feveral feet from the hive, 
fhe returned, and approached it as if to ex- 
amine the place of her departure, perhaps 
judging this precaution neceflary to recog- 
nize it ; fhe then flew away, defcribing ho^ 
rizontal circles twelve or fifteen feet above 
the earth. We contra&ed the entrance of 
the hive that fhe might not return unob- 
ferved, and placed ourfelves in the centre 
of the circles defcribed in her flight, the 
jnore eafily to follow her and obferve all 
her motions. But fhe did not remain long 
in a fituation favourable for us, and rapid- 
ly rofe out of fight. We refumed our place 
before the hive ; and in feven minutes, the 
young cjueen returned to the entrance of a 
habitation which fhe had left for the firft 
time. Having found no external appear- 
ance of fecundation, we allowed her to en* 
c ten 
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ter. In a quarter of ah hour fhere-app£ated ; 
and, after brufhing herfelf as before, took 
flight. Thfen returning to examine the hive, 
foe roftf fo hrgh that we foon loft fight of 
her. Her iecond abfence was much logg- 
er than the firil $ twenty -feven minutes e- 
lapfed befdrfe flie came back. We theft 
found her in a ftate very different from that 
Ml which fhe was after her firft excUrfion, 
Hie fexual organs were diftended bf 
a whh6 fubffance, thick and hard, very 
much refembling the fluid in the veflfels of 
the male, completely fimilar to it indeed in 
colour and confiftence*. 

But 

. f It will afterwards appear that what we took 
for the generative fluid, was the male organs of 
generation, left by copulation in the body of ths 
female. This difcovery we owe to a drcumftance 
feat ' maH immediately be related. Perhaps I 
Aofcld avoid prefcrityj by wppreffing all my ftrft 
tbferations on the impregnation of the qnetn, and 
bf^afliag. dire^lf to the experiment* that protc 
ftc carries jcveajr the genital organs ; but in foch 

obforvations 
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. $pf more evidence than mqre reiembiaiixrf 
was requifite to eftablUh that the female 
had returned with the prolific flu jd of th$ 
jpale^ We allowed this qmeri tp enter 
th? fcive, and confined her there, ■ , In tw^>. 
.days, we found her belly fw^ln } and fh^ 
b%& already laid near an hundred eggs i$ 
tyt wqrjcer's cells. , 

, t TfO zonfrrm o«y difcovery, we ma4e far 
?ppal ot^er experiments, a^d with the bfop 
&S$efs» I flvdl cojatmi^ to tranfcjalje my % 

, On the i^pnA of Jrfy,, t&& w^feer he- 
if*g very fine, numt^xs $f male* left tike 
hives. We fet at liberty an unimpregnaied 
young queen, eleven days old, whofe hive 

had 

observations which are both new and delicate, and 
where it is £6 eafjr to be deceived, I think fcrvice 
is done ta the reader by a candid uvowal of mf< 
errors. This is an additional proof to fo many 
mothers of the abfolute neceffity that an obfenrer 
&ott)d repeat ah hb experiments a thou%nd tipm, 
it* obtein>the certainty of feeing fafts as the f reafiy 
~- ct 
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Jhad always been deprived of males. . Hav- 
ing quickly left the hive, flie returned to 
examine it, and then rofe out of fight. In 
a few minutes, flie returned without any 
external marks of impregnation. In a 
quarter of an hour, fhe departed again, 
but her flight was fo rapid that we coulcl 
fcarcely follow her a moment. This a6- 
fence continued thirty minutes. On re- 
turning, the laft ring of the body was opeh, 
and the fexual organs full of the whitifh 
fubftance already mentioned. She was 
then replaced in the hive from which all 
the males were excluded. In two days, we 
found her impregnated. 

Thefe obfervations at length demonftrate 
why M. Hattorf obtained refults fo different 
from ours. His queens, though in hives 
deprived of males, had been fecundated^ 
and he thence concludes that fexual inter- 
courfe is not requifite for their impregna- 
tion. But he did not confine the queens 
to their hives, and they had profited by 
their- liberty to unite with the males. We, 

on 
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on the contrary, have fiirroundeA our 
queens with a number of males ; but the^f 
continued ftcriie j becaufe the precaution 
of confining the male* to their hives ha4 
alfo prevented the queens from departing 
to feek that fecundation without, which they 
could not obtain within. » 

thefe experiments were repeated ' ott 
queens, twenty, twenty-five, and thirty days 
^old. All became fertile after a fingle im* 
. pregnation ; however, we have remarked 
fome effential peculiarities in the fecundity 
of thofe unimpregnated until the twentieth 
day of their exiftence ; but we fliall defer 
fpeaking of the fad until we can prefen* 
naturalifts with observations fufficiently fe* 
cure and numerous to merit their atten- 
tion : Yet let me add a few word* mora 
Though neither my afljftant nor myfelf 
have witneffed the copulation of a queen 

and a drone, we think that, after the de* 
** - 
tail which has juft been commenced, no 

doubt of it can remain, or of the neceffit 

ty «f copulation to effeft impregnatfca^ 

63 Th« 
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IJKe fequel of experiments, made with every 
poffibk precaution, appears demonftmtive* > 
The uniform fteriUty of queens m hives 
wanting males, and in thofe where they were- 
confined along with them ; the departure oft 
thefe queens from the hives ; and the vctfi 
confpicuous evidence of impregnation with 
which they return, are proofs againft which 
no objections can (land. But we do not: 
defpair of beijig able next fpring to obtain* 
the complement of this proof, by feizing 
the female at the very moment of copula* 
tion. 

NaturaKfts have always been very muck 
embarraffed to account for the number of 
males found in moil hives, and which fecm ; 
only a burden on the community, fince . 
they fulfil no fun&ion. But we now be-*; 
gin to difcern the objed of naturem muko 
tijdying them to that extent As fecunda- 
tion cannot be accomplifh^d within, and - 
as $he queen ^obliged to tr^verfe the eac- \ 
panfe of the atmofphere, it is rdquifite the 
male* fhould be njuijerous tfyat {he* may* 
tem the chance of meeting fome one of 

them. 
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them. Were only two or three drones in 
each 1 hive, there would be little probabili- 
tyrofr -their departure at th£ (S&ie iriftanf? 
\wdr the queen, or that they would meet 
in their exeurfions ; and moft of the fe- 
raales would thus remain fterile. 
■ But? why has nature prohibited copula-' 
tion within the hives? This is a fecret 
ftill unknown "to us. It is poflible, however, 
that fome favourable circumftance may 
enable us to penetrate k in the courfe of 
our obfervations* Various conjectures may 
be formed j but at this day we require 
fa&s, and rejeft gratuitous fuppofitions. It 
fhould be remembered, that bees do not 
form the fole republic among infeds pre- 
fenting a fimilar phenomenon ; female ants 
are alfo obliged toleate the ant-hills pretri- 
oue to fecundation. 

1 cannot requeft, Sir, that you will com- 
municate the reflections which your ge- 
nius will excite concerning the fefts I have 
related* This 4s a favour to* which I am- 
fitt yet emitted, Bqt u netf experiments 
' ■/: .,---; - - wMl-i 
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will unqueftionably occur to you, whether 
on the impregnation of the queen, or on 
other points, may I folicit you to fuggeft 
them ? They fhall be executed with all 
poffible care j and I (hall efteem this 
mark of friendftup and intereft as the mod: 
flattering encouragement that the con- 
tinuance of my labours can receive. * 

Pregny, itfb Augujl 1789. 



Letter from M. Bonnet to M. Huber* 

You have moft agreeably furprifed m«j 
Sir, with your interefting, difcpvery of the 
impregnation of the queen bee. It was a 
-fortunate idea, that fhe left the hive to be 
fecundated; and your method of afcer- 
taining the fa£t was extremely judicious 
and veil adapted to the objeS in view* 
( Let me remind you,, that, male and fe* 
a^Je ants cppulatQ iii, the akj and that a& 

ter 
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ter impregnation the females return to the 
ant hills to depofit their eggs. Contemplation 
de la Nature, Part 1L chap. 22. note 1. It 
would be neceflary to feize the inftant when 
the drone unites with the female. But how 
remote from the power of the obferver are 
ifie means of afcertaining a copulation in 1 
the air. If you have fatisfo&ory evidence ' 
that the fluid bedewing the laft rings of the 
female is the fame with that of the male,' 
it is ntore than mere prefumption in favour 
of copulation. Perhaps it may be necef- 
fary that the male fliould feize the female 
under the belly, which cannot eafily be 
done- but in the air* The large opening . 
at the extremity x>f the queen, which you 
have obferved in fo particular a condition, 
feems to correfpond to the Angular fize of 
the fexual parts of the male. 

You wifli, my dear Sir, that I fliould 
fugged fome new experiments on thefe in- 
duftrious republicans. In doing fo, I fliall 
take the greater pleafure and intereft, as I 
know to what extent you poffefs the valuable 

art 
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art of combining ideas, and of deducing 
from this combination refults adapted to* 
the discovery of new fitfts. A few at thi% 
i*oment occur to me. 

It may be proper to attempt the artificial? 
fecundation of a virgin queen, by intfo- 
ducing a little of the male's prolific fluid! 
with a pencil* and at tjie feme time ob&uv* 
rag every precaution to avoid error, Afh 
tificial fequmdarioii, yw- arc© aware, ha& 
already fiicc^eded i» more than one w*r> 
maU 

. To ascertain that the queen,; which hsft 
left tfce.Ww for impregnation, ktfre £wp$ 
that retotns to depofit her eggs, yp«u wil^ 
fipd i% neceflary tp p^int the* thorax with 
fome vgrnifh th&t refills humidity. It will 
aUb be right to paint the thorax of a con- 
fiderable number of workers in order to 
difcover the duration of their life. This. 
is a more fecure method than flight muti- 
lations. 

For hatching the worm, the egg muft 
be fixed almoft vertically by one end near 

the 
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the bottom of the «H. h it ttnc, that it 
h unprodudhre unlefs fixed in this man- 
tier? I cannot determine the fk&; and 
■therefore leave it to the decifion of experi- 
ment* 

1 formerly mentioned to you that I had- 
Ibng doubted the real mature of the fmall 
ovular fiibftances depofited by queens in 
the cells, and my inclination to fbppofe 
them minute worms not yet begun to ex- 
pand. Their elongated figure feems to - 
favour my fufpicibns. It would therefore 
be proper to watch them with the utmoil 
afliduity, from the ihilant of production 
imtil the period of e&clufion. If the inte- 
gument burfts, there can be no doubt that 
thefe minute fublfences are real eggs. 

I return to the mode of operating copu- 
lation. Thef height that the queen and the 
males rife to in the air prevent lis from fee- 
ing what % paffes between them. On that 
account, the hive fhould be put into an 
apartment with a very lofty ceiling. M. 
4e Reaumur's eayefiment of confining a 

<jueto 
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queen with feveral males in a glafs veffel, 
merits repetition ; and if, infteadof a veffel, 
a glafs tube, fome inches in diameter and 
feveral feet long, were ufed, perhaps fome^ 
thing fatisfa&ory might be difcovered. 

You have had the fortune to obferve the 
fmall queens mentioned by the Abbe Need* 
ham, but which he never faw. It will be 
of great importance to diffe& them for the 
purpofe of finding their ovaries. When 
M. Reims informed me that he had con- 
fined three hundred workers, along with a 
comb containing no eggs, and afterwards 
found hundreds in it, I ftrongly recom- 
mended that he {liquid diffed the workers* 
He did fo ; and informed me that eggs were 
found in three. Probably without being 
aware of it, he has differed ftnall queens. 
As fmall drones exift, it is not furprifing if 
Tmall queens are produced alfo, and un- 
doubtedly by the fame external caufes. 

It is of much confequence to be inti- 
mately acquainted with this fpecies of 
Queens, for they may have great influence 

on 
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6tt different experiments and embarrafs 
the obferver : we fliould afcertain whether 
they inhabit pyramidal cells fmaller than 
the common, or hexagonal ones. 

M. Schirach's famous experiment t>n the 
fuppofed c6nverfion of a commdn worm 
into a royal one, cannot be too ofteft re* 
peated, tho\igh the Lufatian obfervers have 
already done it frequently* I could wifh 
tb learn whether, as the difcoverer main- 
tains, the experiment will fucceed only with 
^orms, three or fouf days old, and never 
tdth fimple eggs. 

The Lufatian obfervers, and thofe of the 
iPalatinate, affirm, that when common bees 
are confined with combs abfolutely void of 
eggs, they then lay none but the eggs of 
drones. Thus, there mult be fmall queens 
producing the eggs of males only, for it is 
evident they muff have produced thofe 
fuppofed to come from workers. But how 
is it poflible to conceive that their ovaries 
contain male eggs alone ? 

d According 
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According to M. de Reaumur, the life 
of chryfalids may be prolonged by keeping 
them in a cold fituation, fuch as an ice- 
Jioufe. The fame experiment fhould be 
made on the eggs of a queen ^ on the 
nymphs of drones and workers, ' 

Another interefting experiment would 
be to take away all the combs compofing 
the common cells, ;and leave none but 
thofe deftined for thp larvse of males. By 
this means we fhould learn whether the eggs 
of common worms, laid by the queen in 
the large cells, will produce large workers. 
It is very probable, however, that depriva- 
tion of the common cells might difcourage 
the bees, becaufe they require them for 
their honey and wax. Neverthelefs, it is 
Jikely, by taking away only part of the 
^common cells, the workers may be forced 
to lay common eggs in the cells of drones. 

I fhould alfo wifh to have the young 
larvae gently removed from the royal cell, 
and depofited at the bottom of a common 
cme, aloiy with fome of the royal food. 

As 
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As the figure of hives iias much influ- 
ence on the refpc&ive difpofition of the 
combs, it would be a fatisfa&ory experi- 
ment, greatly to diverfify their fhape and 
internal dimenfions. Nothing could be 
better adopted to inftruft us how bees can 
regulate their labours, and apply them to 
exifting circumftances. This may enable 
us to difcover particular fads which we 
cannot forefee. 

The royal eggs and thofe producing 
drones, have not yet been carefully com- 
pared with the eggs from which workers 
come. But they ought to be fo, that we 
may afcertain whether thefe different eggs 
have fecret diftin&ive chara&ereftics. 

The food fupplied by the workers to the 
loyal worm, is not the fame with that given 
to the common worm. Could we not endea- 
vour, with the point of a pencil, to remove 
a little of the royal food, and give it to a, 
common worm depofited in a cell of the 
largefl dimenfions ? I have feen common 
d 2 cells 
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cells hanging almoit vertically, where the 
queen had laid j and tfcefe I fhould prefer 
for this experiment. 

Various fa£ts, which require corrobora- 
tion, were colle&ed in my Memoirs on 
Bees ; of this number are my own obferva-. 
tions. You can feleft what is proper, my 
dear Sir. You have already qnriched the hif-. 
tory of bees fo much, that £ very thing may 
be expe&ed from your undprftanding an$ 
perfeverance. You know the fentimpnts. 
with which you have infpire^ the Coy tew- 
plator of Nature* Qentbpd? iS. 4u* 
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LETTER II; 



SEQUEL OF OBSERVATIONS ON THE IMPREG- 
NATION OF THE %UEEN BEE. 

SIR, 

All the experiments, related in my pre- 
ceding letter, were made in 1787 and 1788. 
They feem to eftablifti two fa&s, which 
had previoufly been the fubjeft of vague 
conje&ure : 1'. The queen bee is not im- 
pregnated of herfelf, but is fecundated by 
copulation with the male. 2. Copulation 
is accompliftied without the hive, and in 
the air. 

d 3 , The 
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The latter appeared fo extraordinary^ 
that notwithftanding all the evidence ob- 
tained of it, we eagerly defired to take the 
queen in the fa& ; but, as fhe always rifes 
to a great height, we never could fee what . 
paffed. On that account you advifed us to- 
cut part off the wings of virgin queens. We ■ 
endeavoured to benefit by your advice, in 
every pofEble manner ; but to our great re- 
gret, when the wings loft much, the bees, 
could no longer fly ; and, by cutting off 
only an inconfiderabie portion, we did not 
diminifh the rapidity of their flight. Pro- 
bably there is a medium, but we were un- 
able to attain it. On your fuggeftion* 
we tried to render their vifion lefs acMte > 
by covering the eyes with a# opaque yar- 
nifli, which was an experiment equally 
fruitleft. i 

We lijcewife attempted artificial fecunda- 
tion, and took every poflible precaution to 
infure fuccefs. Yet the refulf \ya? always 
unfatisfa&ory. ^Several queens were the 
vi&ims of our curiofity; and ttqfe fw-^ 

viving 
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viving remained fterile. Though thefe dif- 
ferent experiments were unfuccefsful, it 
was proved that queens leave their hives to 
feek the males, and that they return with 
undoubted evidence of fecundation. Satis- 
fied with this, we could only truft to time 
or accident for decifive proof of an a&ual 
copulation. We were far from fufpe&ing a 
moft Angular difcovery, which we made in 
July this year, and which affords complete 
demonftration of the fuppofed event, 
namely, that the fexual organs of the male 
remain with the female.* 



LETTER 



* The remainder of this Chapter chiefly con- 
firms of anatomical details. Thefe may rather be 
conlidered an interruption of the narrative ; and 
the Translator has judged it expedient to transfer 
them to an Appendix. 
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LETTER IIL 



THE SAME SUBJECT CONTINUED. — OBSEM- 
FATI0N8 ON RETARDING THE- FECUNDA- 
TION OF QUEENS. 

An my first letter, I remarked, that when: 
queens were prevented from receiving the 
approaches of the male until the twenty- 
fifth or thirtieth day of their existence, the 
refult prefented very interefting peculiari- 
ties. My experiments at that time were 
not fufficiently numerous ; but they have 
fince been fo> often repeated, and the re- 
fult 
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fult fo uniform, that I no longer hefitate to 
announce, as a certain difcovery, the An- 
gularities which retarded fecundation, pro- 
duces on the ovaries of the queen. If Ihe 
receives the male during the firft fifteen 
days of her life, (he remains capable of lay- 
ing both the eggs of workers and of drones ; 
but fhould fecundation be retarded until 
the tweatyrfecond day, her ovaries are vi- 
tiated in fuch a manner that (fre becomes 
unfit for laying the eggs of wojkers, apd 
vil I produce qnly thofe.pf drc^es. 

Jp. J^me 17S7, being occupietf jui x& 
parches relative te.tfeeforjon^^^ 
I h&doccafioa, for the fi*ft time, to obr 
ferve <a qyeen &&£ bid pope Jbttt ,tfee teggji 
of males. Wb^a n Jiive .is ready tpSwwm* 
I Jhad before obferyed, th# the moment of 
fwarixung is always preceded by £ very 
ljrdy agitation., which firft aflfe&s the 
ijuepn* is thep coapqmnisated Xq .tkp work- 
ers, and cpKxkes fuch a tumiult among 
them, that they afcafldon their labours, and 
ritfh i» diforier to the outlets of the hi vs. 

I 
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I then knew very well the caufe of the 
queen's agitation, and it is defcribed in 
the hiftory of fwarms, but I was igno- 
rant how the delirium communicated to 
the workers} and this difficulty interrupted 
my refearches. I therefore thought of in- 
veftigating, by direft experiments, whether 
at all times, when the queen was greatly 
agitated, even not in the time of the hive 
fwarming, her agitation would in like man- 
ner be communicated to the workers. The 
moment a queen was hatched, I confined 
her to the hive' by contracting the en- 
trances. When affailed by the imperious 
defire of union with the males, I could* 
not doubt that fhe would make great ex^ 
ertions to efcape, and that the impoffibili- 
ty of it would produce a kind of delirium. 
I had the patience to obferve this queen 
thirty-four days. Every morning about 
eleven o'clock, when the weather was 
fine and the funfhine invited the males to 
leave their hives, I faw her impetuoufly 
traverfe every corner of her habitation, 

feeking^ 
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feeking to efcape. Her fruitlefs efforts 
threw her into an uncommon agitation, 
the fymptoms of which I ihall elfewhere 
-defcribe, and all the common bees were 
affefted by it. As fhe never was out all 
this time, fhe could not be impregnated. 
At length, on the thirty-fixth day, I fet her 
at liberty. She foon took advantage of it j 
and was not Jong of returning with the 
mofl: evident marks of fecundation. 

Satisfied with the particular obje& of 
this experiment, I was far from any hopes 
that it would lead to the knowledge of 
another very remarkable fa£t ; how great 
was my aftonifhment, therefore, on find- 
ing that this female, which, as ufual, began 
to lay / forty-fix hours after copulation, laid 
the eggs of drones, but none of workers, 
and that fhe continued ever afterwards to 
iay thofe of drones only. 

At firft, I exhaufted myfelf with con- 
jectures on this fingular faft ; the more I 
refle&ed on it, the more did it feem inex- 
plicable* At length, by attentively medi- 
tating 
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taring oft the circumftances of the expert 
ment, it appeared there were two principles, 
the influence of which I fhould firft of all 
endeavour' to appreciate feparatdy.' Off 
the one hand, this queen had fufffered long 
confinement ; on the othef , her fecunda- 
tion had been extremely retarded. You 
know, Sir, that queens generally receive 
the males about the fifth or ftxth day^ 
and this queen had L n6t copulated until th£ 
thirty-fixth. Little weight could be giVen 
to the fuppofititfn, that the peculiarity could ' 
be occafioned by confinement. Queens, 
in the natural ftate, leave their hives only 
oncd to feek the males. All the reft of 
their life they remain voluntary prifoners. 
Thus, it was improbable that captivity 
could produce the effeft I wifhed to ex- 
plain. At the fame time, as it was effeti* 
tial to negleft nothing in a fubjeft fo ne^r, 
I wiihed to afcertain whether it was owing 
to the length of confinement^ or to retard* 
ed fecundation. 

Inveftigatingf 
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lnveftigating this was no eafy matter. 
To difcoyer whether captivity, and not re*- 
tarded fecundation, vitiated the ovaries, it 
Vfas neceffary to allow a female to receive 
the approaches of a male, and alfo to keep 
her imprifoned. Now this could not be, 
for bees never copulate in hives. On the 
fame account, it was impoffible to retard 
the copulation of a queen without keeping 
her in confinement. I was long embar* 
raffed by the difficulty. At length, I con- 
trived an apparatus, which, though imper- 
fect, nearly fulfilled my purpofe. 

1 put a queen, at the moment of her 
laft metamorphofis, into a hive well flored, 
and fufficiently provided with workers and 
males ; the entrance was contra&ed fo as 
to prevent her exit, but allowed free paf- 
fage to the workers. I alfo made anothef 
openipg for the queen, and adapted a glafs 
tufce to it, communicating with a cubical 
glafs box eight feet high. Hither the 
queen could at all times come and fly a- 
bout, enjoying a purer air than w r as to .be 
e found 
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found within the hive : but fhe could not 
be fecundated ; for though the males flew 
about within the fame bounds, the fpace 
was too limited to admit of any union be- 
tween them. By the experiments related 
in my firft letter, copulation takes place 
high in the air only: therefore, in this ap- 
paratus, I found the advantage of retard- 
ing fecundation, while the liberty the queen 
now had, did not render her fituation too 
remote from the natural ftate. 1 attended 
ito the experiment fifteen days. Every 
;fine morning, the young captive left her 
hive ; fhe traverfed her glafs prifon, and 
flew much about, and with great facility. 
She laid none during this interval, for fhe 
•had riot united with a m&le. On the fix*.' 
teenth day, I fet her at liberty: flie left the 
fiive, rofe aloft m the air, and foon return- 
ed with full evidence of impregnation. In 
two days, flie laid, firft the eggs' of work- 
ers, and afterwards as many as the moft 
fertile queens. 

It 
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It thence followed, i. That captivity did 
not alter the organs of queens- 2. When 
fecundation took place within the fir (I 
fixteen days, flie produced both fpecies of 

This was an important experiment. It 
rendered my labours much more fimple, 
by clearly pointing out the method to be 
purfued : it abfolutely precluded the fup- 
pofed influence of captivity ; and left no- 
thing for inveftigation but the confequences^ 
of retarded fecundation. 

With this view, I repeated the experi- 
ment ; but, inftead of giving the virgin 
qiieen liberty on the fixteenth day, I re-- 
tained her until the twenty-firft. She 
departed, rofe high in the air, was fecun- 
dated, and returned.. Thirty-fix hours af- 
terwards, fhe began' to lay : but it was the 
eggs of males only, and, although very 
fruitful afterwards, (he laid no other kind. 

I occupied myfclf the remainder of- 

>7 '&7 * and the two fubfequenf years, with 

experiments on retarded fecundation, and 

e 2 had 
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had conftantly the fame.refults. It is un- 
doubted, therefore, that when the copula-, 
lation of queens is retarded beyond the 
twentieth day, only an imperfect impregna- 
tion is operated : inftead of laying the eggs. 
of workers and males equally, they will lay 
none but thofe of males. 

I do not afpire to the honour of explain^ 
ing this Angular fa£l. When the courjp; 
of my experiments led me to obferve that 
fome queens laid only the eggs of drones, 
it was natural to inveftig'ate the proximate, 
caufeof fuch a Angularity; and I afeertaiji- 
ed that it arofe from retarded fecundation^ 
My evidence is demonftrative, for I can. 
always prevent queens from laying the 
eggs of workers, by retarding their fecun-^ 
dation until the twenty-iecond or twenty-, 
third day. But, what is the remote caufe f 
of this peculiarity j or, in other words, why^ 
does the delay of impregnation render 
queens incapable of laying the eggs of work- 
ers ? This is a probltm on which analogy 
throws no light: nor in all phyfiology am 1 

acquainted. 



Digitized 



by Google 



RETARDED IMPREGNATION. 68 

acquainted with any fad that bears the 
fmalleft fimilarity. 

The problem becomes ftill more diffi- 
cult by refle&ing on the natural^ ftate of 
things, that is when fecundation has not 
been delayed. The queen then lays the 
eggs of workers forty-fix. hours after* co- 
pulation, and continues for the fubfequent 
eleven months to lay thefe alone : and it 
is only after this period that a conliderable 
and uninterrupted laying of the eggsof 
drones commences. When, on the con- 
trary, impregnation is retarded after the 
twentieth day, the queen begins, from the 
forty-fixth hour, to lay the eggs of males, 
and no other kind during her whole life. 
As, in the natural ftate, fhe lays the eggs 
of workers only, during the firft eleven 
months, it is clear that thefe, and the male 
eggs, are iiot indifcriminately mixed in the % 
ovidu&s. Undoubtedly they occupy a fi- 
tuation correfponding to the principles that 
regulate laying : the eggs of workers are firft* 
and thofe of drones behind them. Farther, it 
e 3 appears 
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appears that the queen can lay no male 
eggs until thofe of workers, occupying the 
firft place in the ovidu&s, are difcharged. 
Why, tfyen, is this order inverted by re- 
tarded copulation? How does f \t happen 
that all the workers eggs which the queen^ 
ought to lay, if fecundation was in due 
time, now wither and difappear, yet do not 
impede the paflage of the eggs of drones^ 
which occupy only the fecond place in the 
ovaries. Nor is this all. I have fatisfied 
myfelf that a (ingle copulation is fufficient 
to impregnate the whole eggs that a queen, 
will lay in the courfe of at lead two years; 
1 have even reafon to think, that a fingle 
copulation will impregnate all the eggs that 
flie will lay during her whole life : but I 
want abfolute proof for more than two 
years. This, which is truly a very Angu- 
lar fa£t in itfelf, renders the influence of 
retarded fecundation ftill more difficult to 
be accounted for. Since a fingle copula* 
tion fuffices, it is clear that the male fluid 
a&s from, the firft moment on all the eggs 

that 
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that the queen will lay in two years* It 
gives them, according to your principles, 
that degree of animation that afterwards 
effe&s their fucceflive expanfion. Having 
received the firft impreffions of life, they 
grow, they mature, fo to fpeak, until the 
day they are laid : and as the laws of lay- 
ing are conftant, becaufe the eggs of the x 
firft eleven months are always thofe of 
workers, it is evident that thofe which ap* 
• pear firft are alfo the eggs that come foon*- 
eft to maturity. Thus, in the natural ftate, 
the fpace of eleven months* is neceffary for 
the. male eggs to acquire that degree of 
increment they muft have attained when 
laid. This confequence, which to me feems 
immediate, renders the problem infoluble. 
How can the eggs, which fhould grow, 
ffowly for eleven months, fuddenly acquire 
their full expanfion in forty-eight hours, 
when fecundation has been retarded twen* 
ty-one days, and by the effeflt of this retar- 
dation alone ? Obferve, I befeech you, that 
the hypothefis of fucceflive expanfion is 

not 
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not gratuitous ; it refts on the principles of. 
found philofophy, Befides, for convidfcion 
that it is well founded, we have only to 
look at the figures given by Swammerdam 
of the ovaries of the queen bee. There 
we fee eggs in that part of the ovidufts 
contiguous to the vulva, much farther ad* 
vanced, and larger than thofe contained in 
the oppofite. part. Therefore the difficulty 
remains in full force :. it is an abyfs where 
I am loft. 

The only known fa& bearing any rela* 
tion to that now defcribed, is the ft ate of 
certain vegetable feeds, which, although 
extremely well -preferved, lofe. the faculty, 
of germination from age. The eggs of 
workers may alfo preferve, only for a very 
Ihort time, the property of being fecundate 
ed by the feminal fluid ; and, after this 
period, which is about fifteen or eighteen 
days, become diforganifed to that de* 
gree, that they can no longer be animated 
by it. I am fenfible that the comparifon 
is very imperfeft $ befides, it explains no* 

thing,. 
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thing, nor does it even put us on the way 
of making any new experiments. I fhall 
add but one reflection more. 

Hitherto no other effeft has been obferv- 
ed from the retarded impregnation of ani- 
mals, but that of rendering them abfolute- 
ly fterile. The firft inftance of a female 
(till preferving the faculty of engendering 
males, is prefented by the queen bee. But 
as no fa£t in nature is unique, it is mod 
probable that the fame peculiarity will alfo 
be found in other animals.. An extreme- 
ly curious objeft of refearch would be to 
confider infers in. this new point of view, 
I fay infeffs, for I do not conceive that 
any thing analogous will be found in other 
fpecies of animals. The experiments now 
fhggeiled would neceffarily begin with in- 
fers, the moft analogous to bees ; as 
w^fps, humble bees* mafon bees, all fpecies 
of flies, and the like, Some experiments 
might alfo be made on butterflies ; and, 
perhaps, an animal might be found whofe 
rctarded fecundation would be attended 

with 
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with the fame effe&s as that of" queenr 
bees. Should the animal be larger, dif- 
fe&ion will be more eafily accomplifhed ^ 
and we may difcover what happens to the 
eggs when retarded fecundation prevents 
their expanfion. At leaft, we might hope 
that fome fortunate circumftance would 
lead to folution of the problem *. 

Let us now return to my experiments* 
In May 1789, 1 took two queens juft when 
they had undergone the laft metamorpho- 
fis : one was put in a leaf hive^ well pro- 
vided with honey and wax, and fufficient- 
ly inhabited by workers and males. The 
other was put into a hive exa&ly fimilar, 
from which all the drones were removed* 

The 

* The experiments fuggefted in this paragraph, 
recall a fingular reflection of M. de Reaumur. 
Where treating of oviparous flies, he fays, it wopld 
not be impoffible for a hen to produce a living 
chicken, if, after fecundation, the eggs (he fhould. 
firft lay* could by any means be retained twenty- 
one days in the oviducts* Mem. fur* les fn/(eft.. 
torn* 4. mem* io^ 
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The entrances of thefe hive's were too con- 
fined for the paffage of the females and 
-drones, but the common bees enjoyed per- 
fect liberty. The queens were imprifoned 
thirty days ; and being then fet at liberty, , 
they departed, and returned impregnated. 
Viliting the hives in the beginning of Ju- 
ly, I found much brood, but wholly con- 
fifting of the worms and nymphs of males. 
There aftually was not a fingle worker's 
worm or nymph. Both queens laid un- 
interruptedly until autumn, and constant- 
ly the eggs of drones. Their laying end- 
ed in the firft week of November, as that 
of my other queens. 

I was very earned to learn what would 
become of them in the fubfequent fpring, 
,whether they would refume laying, or if 
Hew fecundation would be neceflary ; and 
if they did lay, of what fpecies the eggs 
would be. However, the hives being very 
weak, I dreaded they might perifh during 
winter. Fortunately, we were able to pre- 
ierve them j and fronr April 1 790, they re- 
commenced 
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commenced laying. The precautions we 
had taken prevented them from receiving 
any new approach&s of the male. Their 
eggs were ftill thofe of males. 

It would have been extremely interefting 
to have followed the hiftory of thefe two 
females ftill farther, but, to my great re- 
gret, the workers abandoned their hives 
on the fourth of May, and that fame day 
I found both queens dead. No weevils 
were in the hive, which could dilturb the 
bees ; and the honey was ftiir very plenti- 
ful : but as no workers had been been pro- 
duced in the courfe of the preceding year, 
and winter had deftroyed many, they were 
too few in fpring to engage in their wont- 
ed labours, and, from difcouragement, de- 
feated their habitation to occupy the neigh- 
bouring hives. 

In my Journal, I find a detail of many 
experiments on the retarded impregnation 
of queen bees, fo many; that tranfcribing 
the whole would be tedious. I may re- 
peat, however, that there was not the leaft 

variation 



Digitized 



by Google 



RETARDED IMPREGNATION. 6>I 

variation in the principle, and that when- 
ever the copulation of queens was pofU 
poned beyond the twenty-firft day, the 
eggs of males only were produced. There- 
fore, I fhall limit my narrative to thofe ex- 
periments that have taught me fome re* 
markable fadts. 

A queen being hatched on the fourth of 
O&ober 1789, we put her into a leaf-hive* 
Though the feafon was well advanced, a 
considerable number of males was {till in 
the hive } and it here became important tp 
learn, whether, at this period of the year, 
they could equally effett fecundation ;^lfo f 
in cafe it fucceeded, whether a laying, be» 
gun in the middle of autumn, would be 
interrupted or continued during winter. 
Thus, we allowed the queen to leave the 
hive* She departed, indeed, but m^ds 
four and twenty fruitlefs attempts before 
^turning with the evidence of fecunda* 
tion. Finally, on the thirty-firft of O&o* 
ber, fhe was more fortunate : She depart- 
ed, and returned with the moll undoubt* 
f ed 
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- ed proof of the fuccefs of her amours : 
She was now twenty-feven days old, con- 
fequently fecundation had been retarded. 
She ought to have begun laying within 
forty-fix hours, but the weather was cold, 

- and (he did not lay ; which proves, as we 
may curforily remark, that refrigeration of 
the atmofphere is the principal agent that 
fufpends the laying of queens during win- 
ter. I was exceffively impatient to learn 
whether, on the return of fpring, (he would 
prove fertile, without a new copulation. 
The means of afcertaining the fad was 
eafy ; for the entrances of the hives only 
required contra&ion, fo as to prevent her 
from efcaping. She was confined from the 
end of Q&ober until May. In the middle 
of March, we vifited the combs, and found 
a confiderable number of eggs, but, none 

. being yet hatched, we could not know 
whether they would produce workers or 
males. On the fourth of April, having 
again examined the ftate of the hive, we 
found a prodigious quantity of nymphs 

and 
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and worms, all of drones ; nor had^ this 
queen laid a fingle workers egg. * 

Here, as well as in the preceding ex? 
periment, retardation had rendered the 
queens incapable of laying the eggs of 
workers. But this refult is the more re- 
markable, as the queen did not commence 
laying until four months and a half after 
fecundation. It is not - rigoroufly true, 
therefore, that the term of forty-fix hours 
elapfes between the copulation of the fe- 
male and her laying : the interval may be 
much longer, if the weather grows cold. 
Laftly, it follows, that although cold will 
retard the laying of a queen impregnated 
in autumn, (he will begin to lay in fpring 
without requiring new copulation. 

It may be added, that the fecundity of 
the queen, whofe hiftory is given here, was 
aftonifhing. On ,the firft of May,^ we 
found in her hive, befides fix hundred 
males, already flies, two thoufand four 
hundred and thirty-eight cells, containing 
either eggs or nymphs of drones. Thus,. 
v z fixe 
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fhe had laid more than three thoufand 
male eggs during March and April, which 
is above fifty each day. Her death foon 
afterwards unfortunately interrupted my 
obfervations. I intended to calculate the 
total number of male eggs that fhe fhould 
lay throughout the year,- and compare it 
with thofe of queens whofe fecundation 
had not been retarded. You know, Sir, 
that the latter lay about two thoufend nlale 
eggs in fpring ; and another laying, but 
lefs confiderable, commences in Auguft, 
alfo in the interval, that they produce the 
eggs of workers almoft folely. But it is 
otherwife with the females whofe copula- 
tion has been retarded : they produce no 
workers* eggs. For four or five months 
following, they lay the eggs of males with- 
out interruption, and in fuch. numbers, 
that, in this fhort time, I fuppofe one queen 
gives birth to more drones than a female, 
whofe fecundation has nQt been retarded, 
produces in, the cotirfc of two years. It 

gives 
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givrfs me much regret, that I have not been 
able to verify this conje&ure. 

I (hould alfo defcribe the very remark- 
able manner in which queens, that lay 
only the eggs of drones* fometimes depofit 
them in the cells* Inftead of being placed 
in the lozenges forming the bottom, they 
are frequently depofited on the lower fide 
of the cells, two lines from the mouth. This 
arifes from the body of fuch queens being 
fhorter than that of thofe whofe fecundation 
has not been retarded. The extremity re- 
mains, (lender, while the firft two rings next 
the thorax are uncommonly fwoln. Thus, 
in difpofing themfelves for laying, the extre- 
mity cannot reach the bottom of the cells 
on account of the fwoln rings; confe- 
.quently the eggs muft remain attached to 
the part that the extremity reaches. The 
worms proceeding from them pafs their 
vermicular ftate in fhe v fame place where 
the eggs were depofited, which proves that 
. bees are not charged with tlie care of trans- 
porting the eggs as has been fuppofed. 
f-3 But 
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But here they follow another plan. They 
extend beyond the furface of the comt> 
thofe cells wheife they obferve the eggs de- 
pofited, two lines from the mouth. 

Permit me, Sir, to digrefs a moment 
from the fubjeft, to give the refult of an 
experiment which feems interefting. Bees, 
I fay, are not charged with the care of 
tranfporting into cells, the eggs mifplaced 
by the queen: and, judging by the fingle 
inftance I have related, you will think me 
well entitled to deny this feature of their 
induftry. However, as federal authors have 
maintained the reverie, and even demand- 
ed our admiration of them in conveyihg 
the eggs, I (hould explain clearly that they 
arc deceived. 

1 had a glafs hive conftni&ed of two 
ftages; the higher was filled with combs of 
large cells, and the lower with thofe of 
common ones. A kind of divifion, or 
diaphraghm, feparated thefe two ftages 
from each other, having at each fide an 
opening for the paffage of the workers 

from 
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from one ftage to the other, but too nar- 
row for the queen. I put a confiderable 
number of bees into this hive ; and, in the 
upper part, confined a very fertile queen 
that had juft finifhed her great laying of 
male eggs ; therefore fhe had only thofeof 
workers to lay, and fhe was obliged to de- 
pofit them in the furrounding large cells 
from the want of others. My objeft in 
this arrangement will already be anticipat- 
ed* My reafoning was fimple* If the 
queen laid workers* eggs in the large cells, 
and the bees were charged with trapfport- 
ing them if mifplaced, they would infalli- 
bly take advantage of the liberty allowed 
to pafs from either ftage : they would feek 
the eggs depofited in the large cells, and 
carry them down to the l6wer ftage con- 
taining the cells adapted for that fpecies. 
1£ on the contrary, they left the common 
eggs in the large cells, I fliould obtain cer- 
tain proof that they had jiot the charge of 
toanfporting them. N 

The 
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The refult of this experiment excited 
my curiofity extremely. We obferved 
the queen feveral days without inter- 
miflion. During the firft twenty--four hours, 
fhe perfifted in not laying a fingle egg in 
the furrounding cells ; fhe examined them 
one after another, but paffed on without 
infinuating her belly into one. She was 
reftlefs, and traverfed the combs in all di- 
rections : her eggs appeared an oppreffive 
burden, but fhe perfifted in retaining them 
rather than they fhould be depofited in 
cells of unfuitable diameter. The bees, 
however, did not ceafe to pay her homage, 
and treat her as a mother. - 1 was amufed 
to obferve, when fhe approached the edges 
of the divifion feparating the two flages, 
. that fhe gnawed at them to enlarge the 
paffage : the workers approached her, and 
alfo laboured with their teeth, and made 
every exertion to enlarge the entrance to 
her prifon, but ineffectually. On the fe- 
cond day, the queen could no longer re- 
tain her eggs : they efcaped in fpite of her, 

and: 
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and fell at random. Then we conceived 
that the bees would convey them into the 
fmall cefls of the lower ftage, and we 
fought them there with the utmoft affidui- 
ty ; but I can fafely affirm there was not 
one. The eggs that the queen ftill laid 
the third day difappeared as the firft. We 
*gain fought them in the fmall cells, but 
•none were there. The fa& is, they are ate 
by the workers ; and this is what has de- 
ceived the naturalifts, who fuppofed them 
carried away. They have obferved the 
mifplaced eggs difappeai*, and, without far- 
ther inveftigation, have afferted that the 
bees convey them elfewhere : they take 
them, indeed, not to convey them any 
where, but to devour them. 

.Thus nature has not charged bees with 
the care of placing the eggs in: the cells 
appropriated for them, but Die has iafpired 
females themfelves with fufficient inftin£fc 
to know the fpecies of eggs they are about 
to lay, and to depofit them in fuitable cells. 
This has already, been obferved by M. de 

Reaumur, 
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Reaumur, and here my observations cor- 
refpond with his. Thus it is certain that 
in the natural ftate, when fecundation takes 
place at the proper time, and the queen has 
fuffered from nothing, {he is never deceiv- 
ed in the choice of the cells where her eggs 
are to be depofited ; Ihe never fails to lay 
thofe of workers in fmall cells, and thofe 
of males in large ones. The diftin£Hon is 
important, for the fame certainty of inftinQ: 
is no longer confpicuous in the conduQ: of 
thofe females whofe impregnation has been 
deferred. I was oftener than once deceived 
refpe&ing the eggs that such queens laid* 
for they were depofited indiscriminately in 
fmall cells and thofe of drones ; and not 
aware of their inftinft having fuffered, I 
conceived that the eggs in fmall cells would 
produce workers ; therefore I was very 
much furprifed, when, at the moment they 
fliould have been hatched, the bees clofed 
up the cells, and demonft rated, by anticipa- 
tion, that the included worms would change 
into dronesj they adually became males j 

thofe 



Digitized 



by Google 



RETARDED IMPREGNATION. fl 

thofe produced in fmall cells were fmall, 
thofe in large cells large. Thus I muft 
warn obfervers, who would repeat my ex- 
periments on queens that lay only the eggs 
of males, not ta be deceived by thefe cir- 
cuniftances, and expe& that eggs of males 
will be depofited in the workers cells. 

It is a Angular fad, that the females, 
whofe fecundation has been retarded, fome- 
times lay the eggs of males in royal cells. 
I (hall prove, in the hiftory of fwarms, that 
immediately when queens, in the natur- 
al ftate, begin their great laying of male 
eggs, the -workers conftrud numerous 
royal cells. Undoubtedly, there is fome 
fecret relation between the appearance of 
male eggs and the conftruftion of thefe cells ; 
for it is a law of nature from which bees 
never derogate. It is not furprifing, there- 
fore, that fuch cells are conftru&ed in 
hives governed by queens laying the eggs 
of males only. It is no longer extraordi- 
nary that thefe queens depofit in the royal 
cells, eggs of the only fpecies they can lay, 

for 
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for in general their inftfnd feems affe£ted. 
But what I cannot comprehend is** why the 
bees take exactly the fame care of the male 
eggs depofited in royal cells, as of thofe 
that fhould become queens. They, pro- 
vide them more plentifully with food, they 
build up the cells as if containing a royal 
worm ; in a word, they labour with fitch 
regularity that >#e have frequently beea 
deceived. More than once, in the firm 
perfuafion of finding royal nymphs, we 
have opened the cells after they were feal- 
ed, yet the nymph of a drone always ap- 
peared. Here the inftinft of the workers 
feemed defeftive. In the natural ftate, they 
can accurately diftinguifli the male worms 
firom thofe of common bees, as they never 
fail giving a particular covering to the cells 
containing the former. Why then can 
they no longer diftinguifli the worms of 
drones, when depofited in the royal cells ? 
The faft deferves much attention. I am 
convinced that to investigate the inftin& of 

animals, 
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animals, we muft carefully obferve where 
it appears to err. 

Perhaps I fliould have begun this letter 
with an abftraft of the obfervations of prior 
naturalifts, on queens laying none but the 
eggs of males ; however, I fliall here repair 
the omiffion. 

In a work, Hijioire de la Reine des 
Abeillesy trahflated from the German by 
Blaffiere, there is printed a letter from M. 
Schirach to you, dated 15 April 1771, 
where he fpeaks of fome hives, in which 
the whole brood changed into drones. 
You will remember that he, afcribes this 
circumftance to fome unknpwn vice in the* 
ovaries of the queen ; but he was far from 
fufpe&ing that retarded fecundation had 
been the caufe of vitiation. He juftly fe- 
licitated himfelf on difcovering a method 
to prevent the deftru&ion of hives in 
this fituatibn, which was fimple, for it con- 
fifted in removing the queen that laid the 
eggs of males only, and fubftituting one 
for her whofe ovaries were not impaired.' 
g But 
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But to make the fubftitution efFe&ual, it 
was neceffary to procure queens at pleafure; 
a fecret referved for M. Schirach, and of 
which I (hall fpeak in the following letter. 
You obferve that the whole experiments 
of the German naturalift tended to the 
prefervation of the hives whofe queens laid 
none except male eggs ; and that he did 
not attempt to difcover the caufe of the vice 
evident in their ovaries. 

M. de Reaumur alfo fays a few words, 
fomewhere, of a hive containing many 
more drones than workers, but advances 
no conje&ures on jhe caufe. However, he 
adds, as a remarkable circumftance, that 
the males were tolerated in this hive until 
the fubfequent fpring. It is true that bees 
governed by a queen laying only male 
eggs, or by a virgin queen, preferve their 
drones feveral months after they have been 
maffacred in other hives. I can afcribe no 
reafon for it, but it is a fad I have feveral 
times witneffed during my long courfe of 
obfervations on retarded impregnation. In 

general 
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general it has appeared that while the queen 
lays male eggs, bees do not mafiacre the 
males already perTeQ: in the hive. Prec- 

KY, 2\.AuguJi 1791. 
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LETTER IV. 



o*r m* scffiMCB's Discorsxn 



When you found it neceffary, Sir, in the 
new edition of your works, to give an ac- 
count of M. Schirach's beautiful experi- 
ments on the converfion of common 
worms into royal ones, you invited natur- 
alifts to repeat them. Indeed fuch an im- 
portant difcovery required the confirmation 
of feveral teftimonies. For this reafon, I 
haften to inform you that all my refearches 
eftablifh the reality of the difcovery. Dur- 
ing 
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ing ten years that I have ftudied bees, I 
have repeated M. Schirach's experiment fo. 
often, and- with fuch uniform fuccefs, that 
I can no longer have the leaft doubt on 
the fubjed. Therefore, I confider it ail 
eftablifhed fad, when bees lofe their queen, 
and feveral workers' worms are preferred 
in the hive, they enlarge fome of their 
cells, and fupply them nQt only with a dif- 
ferent kind of food, but a greater quantity 
of it, and the worms reared in this manner, 
inftead of changing to common bees, be- 
come real queens. I requeft my readers 
to: reflect on the explanation you havfe 
given of fo uncommon a fa&, and the 
philosophical confequences you have de- 
duced from it. Contemplation de la Nature, 
part, ii, chap. 27. 

In this letter 1 fhall content myfelf with 
fome account of the figure of the royal 
cells conftru&ed by bees around thofe 
worms that are deftined fo* the royal state, 
and terminate with difcufliiig fome points 
g 3 ' '" wherd& 
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wherein my obfervations differ from thofe 
of M. Schirach. 

Bees foon become fenfible of having loft 
their queen, and in a few hours commence 
the labour neceffary to repair their loft. 
Firft, they feleft the young common worms, 
which the requiftte treatment is to convert 
into queens, and immediately begin with 
enlarging the cells where they are depofifc- 
ed. Their mode of proceeding is curious j 
and the better to illuftrate it* I fliall de- 
scribe the labour beftowed on a fingle cell, 
which will apply to all the reft, containing 
worms deftined for queens. Having cho* 
fen a worm, they facrifice three of the con- 
tiguous ceils : next, they fupply it with 
food, and raife a cylindrical inclofure ag- 
round* by which the cell becomes a per- 
fect tube, with a rhomboidal bottom j for 
the parts forming the bottom are left un>. 
touched. If the bees damaged it, they 
would lay open three correfponding cells 
on the oppofite furface of the comb, and, 
confequeatly, deftroy their worms, which 

would 
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would be an unneceffary facrifice, and Na- 
ture has oppofed it., Therefore, leaving 
the bottom rhomboidal, they are fatisfied 
with raifing a cylindrical tube around the 
worm, which, like the other cells in the 
comb, is horizontal. But this habitation 
remains fuitable to the worm called to the 
royal ftate only during thefirft three days 
•of its exiftence : another fituation is requi- 
fite for the other two days it is a worm. 
Then, which is fo fmall a portion of its 
life, it muft inhabit a cell nearly of a pyra- 
midal figure, and hanging perpendicularly ; 
we may fay the workers know it ; for, af- 
ter the worm has completed the third day, 
they prepare the place to be occupied by 
its new lodging. They gnaw away the 
cells furrounding the cylindrical tube, mer- 
rifefsly facrifice their worms, and ufe the 
wax in conftru&ing a new pyramidal tube, 
which they folder at right angles to the 
firft, and work it downwards- The dia- 
meter of this pyramid decreafes infenfibly 
from the bafe, which is very wide, to the 

point. 
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point. During the two days' that it is in- 
habited by the worm, a bee conftantly 
keeps its head more or less inferted into 
the cell, and, when this worker quits it, 
another conies to occupy its place. In pro* 
portion as the. worm grows, the bees labour 
in extending the cell, and bring food, which 
they place before its mouth, and around its - 
body, forming a kind of cord around it. 
The worm, which .can move only in a fpi- 
ral dire&ion, turns inceflantly to take the 
food before its head : it infenfibly defcenda, . 
and at length arrives at the orifice of the . 
cell. Now is the time of transformation to 
a nymph. As any farther care is unne- 
ceflary, the bees clofe the cell with a pecu- 
liar fubftance appropriated for it, and there 
the worm undergoes both its metamor* 
phofes. 

Though M. Schirach fuppofes that none 
but worms three days old are fele&ed fof 
the royal treatment, I am certain of th* 
contrary ; and that the operation fucceeds 
equally well on thofe of two days ofilyv 

I 
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I muft i>e permitted to relate at length the 
evidence I have ofthefaft, which will both 
demonftrate the reality of common Worms 
being converted into queens, aiyi the lit- 
tle influence which their age has on the 
effeEt of the operation. 

I put fome pieces of comb, with fome 
workers eggs, in the cells, and of the fame 
kind as thofe already hatched, into a hive 
deprived of the queen. The fame day fe- 
veral cells were enlarged by the bees, and 
converted into royal cells, and the worms 
fupplied with a thick bed of jelly. Five 
were then removed from thofe cells, and 
five common worms, which, forty-eight 
hours before we had feen come from the 
egg fubftituted fpr them. The bees did 
not feem aware of the change ; they watch- 
ed over the new worms the fame as over 
thofe chofen by themfelves ; they conti- 
nued enlarging the cells, and clofed them 
at the ufual time. When they had hatch- 
ed on them feven days *, we removed the 

cells 

* The author's meaning here is obfcure.— T. 
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cells to fee the queens that were to be pro- 
duced. Two were excluded, almoft at the 
fame moment, of the largeft fize, and well 
formed in every refpedt. The term of the 
.other cells having elapfed, and no queen 
appearing, we opened them. In one, was 
a dead queen, but ftill a nymph ; the other 
two were empty. The worms had fpun 
their filk coccons, but died before paffing 
into their nymphine ftate, and prefented on- 
ly a dry skin. I can conceive nothing mere 
conclufive than this experiment. It d£- 
monftrates that beefs have ifeef>©wer of fcotu 
vettiag the worms of workers Into qUfcfcns j 
fince they focceeded in pro£urifig queers, 
by operating 0*1 the worms which toe our- 
felv£$ had fele&ed. It is equally demoA- 
ftrated* th^at the fuccefs of the operatfeta 
does Slot depetid on the worms being three 
days old* as thofe entrusted to the bets 
were only two. Nor is this all ; beefc cah 
convert worms ftill younger into queens* 
The following experiment fhowed, that 

when 
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when the queen is loft, they deftine worms 
only a few hours old to replace her. 

I was in pofleffion of a hive, which be- 
ing long deprived of the female, had nei- 
ther egg nor worm, I provided a queen of 
the greatest fertility ; and she immediately 
- began laying in the cells of workers. 1 
removed this female before being quite 
three days in the hive* and before any of 
her eggs were hatched. The following 
morning, that is, the fourth day, we count- 
ed fifty minute worms, the oldeft fcarcely 
hatched twenty-four hours. However, 
feveral were already deftined for queens, 
which was proved by the bees depofiting 
around them a much more abundant pro- 
vifion of food, than is fupplied to com- 
mon worms. Next day, the worms were 
near forty hours old: the bees had en- 
larged and converted their hexagonal cells 
into cylindrical ones of the greateft capa- 
city* During the fubfequent days, they 
ftill laboured at them, and clofed them on 
the fifth from the origin of the worms. 

Seven 
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Seven days after fealing of the firft of 
thefe royal cells, a queen of the largeft 
fize proceeded from it. She immediately 
rushed towards the other royal cells, and 
endeavoured to deftroy their nymphs and 
worms. In another letter, I (hall recount 
the effe&s of her fury. 

From thefe details, you will obferve, 
Sir, that M. Schirach's experiments had 
not been fufficiently diverfified when he 
affirmed that it was effential for the con* 
verfion of common worms into queens, 
they fhould be three days old. It is 
undoubted, that equal fuccefs attends the 
experiment not only with worms two days 
old, but alfo when they have been only a 
few hours in exiftence; 

After my refearches to corroborate M. 
Schirach's difcovery, I was defirous of 
learning whether, as this obferver con? 
ceives, the only means which the bees 
have of procuring a queen, is giving the 
common worms a certain kind of aliment, 
and rearing them in the largeft cells. You 

will 
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^will remember, that M. de Reaumur's 
fentiments are very different : " The mo* 
** ther fhould lay, and fhe does lay, eggs 
** from which flies fit for being mothers 
" muft in their turn proceed. She does 
*< fo ; and it is evident the workers know 
" what (he is to do. Bees, to which the 
" mother is fo precious, feem to take 
w a peculiar intereft in the eggs that one is 
*' to proceed From, and to confider them 
* c of the greateft Value. They conftru& 
" particular cells where they are to be de- 
*• j5ofited% — The figure of a royal cell only 
* beguft, vefy much refetiibles a cup, or, 
u more corre&ly fpeaking, the c\^p that 
" has loft its acorn.'* 

M. de Reaumur, though he did not fuf- 
pe& the poffibility of a common worm be- 
tag concerted into a queen, conceived that 
the queeti bee laid a particular fpecies of 
eggs in the royal cells, frdm which worms 
fhould come that would be queens. Ac- 
' cordihg to M. Schirach, on the other hand, 
bees always having the power of procur* 
h ihg 
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ing a queen by bringing up worms three 
days old in a particular manner, it would 
be needlefs for nature to grant females the 
faculty of laying royal eggs. Such prodi- 
gality is, in his eyes, inconfiftept with the 
.ordinary laws of nature. Therefore he 
maintains, in direct terms, that fhe does 
not lay royal eggs in cells purpofely pre- 
pared to receive them. He confiders the 
royal cells only as common ones, enlarged 
by the bees at the moment when the in- 
cluded worm is deftined for a queen ; and 
adds, that the royal cell would always be 
too long for the belly of the mother to 
reach the bottom. 

I adntlt that M. de Reaumur no where 
fays he has feen the queen lay in the royal 
cell. However he did not doubt the fo&; 
and, after all my obfervations, I mull et 
-teem his opinion juft. It is quite certain 
that, at particular periods of the year, the 
bees prepare royal cells j that the females 
depQfit their eggs in them} and that worms, 

which 
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which fhall become queens, proceed, from 
thefe eggs. 

» M, Schirach's obje&ion, concerning the 
length of the cells, proves nothing; for 
the queen does not delay depofiting her 
egg till they are finifhed. While only 
fketched and fhaped like the cup of ah 
acorn, fhe lays it. This naturalift, dazzled 
by the brilliancy of his difcovery, faw only 
part of the truth. He was the firft to find 
out the refource granted to bees by nature, 
for repairing the lofs of their queen ; and 
too foon perfuaded himfelf that fhe had 
provided no other refource for the produc- 
tion of females. This error arofe from not 
obferving bees in very flat hives : had he 
ufed fuch as mine, he would hare found, 
on opening them in fpring, a confirmation 
of M. de Reaumur's opinion. Then,, 
which- is the feafon H of fwarming, hives in 
good condition are governed by a very 
fruitful queen : there are royal cells of a 
figure widely different from thofe conftruc- 
ted around the worms deftined by the bees 
H2 for 
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for queens. They are large, attached to 
the comb by a ftalk, and hanging vertical- 
ly like ftala&ites, fuch, in fliort, as M. de 
Reaumur has defcribed them. The females 
lay in them before completion. We have 
furprifed a queen depofiting the egg when 
the cell was only as the cup of an acorn. 
The workers never lengthen them until 
the egg has been laid. In proportion as 
the worm grows, they are enlarged, and 
clofed by the bees when the firft transfor- 
mation approaches. Thus it is true, that, 
in fpring, the queen depofits in royal cells, 
previoufly prepared, eggs from which flies 
of her own fpecies are to come. Nature 
has, therefore, provided , a double means 
I* for the multiplicatioji and confervation of 

their race* 

PKEQKTy 14. Auguji 1 79 I f , 
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LETTER V, 



MXPERIMENTS PROVING THAT THERE ARE 
SOMETIMES COMMON BEES WHICH LAT 
FERTILE EGGS* 

X he Angular difcovery of M. Riems, 
concerning the exiftence of fertile workers, 
has appeared very doubtful to you, Sir, 
You have fufpe&ed that the eggs afcribed 
to workers by this naturalift had actually 
been produced by fmall queens, which, on 
account of their fize, were confounded 
with common bees. But you do not pofi- 
tively infift that M. Riems is deceived j 
and, in the letter which you did me the 
honour to addrefs to me, you requefted '* 
H 3. me 
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me to inveftigate, by new experiments^ 
whether there are a&ually working bees 
capable of laying fertile eggs. I have made 
thefe experiments with great care: and 
it is for you to judge of the confidence 
they merit. 

On the fifth of Augtrft 1788, we found 
the eggs and worms of large drones in two 
hives, which had both been fome time de- 
prived of queens. We alfo obferved the 
rudiments of fome royal cells appended 
like ftala&ites to the edges of the combs. 
The eggs of males were in them. Being 
perfe&ly fecure that there was nx> queen of 
large fize among the bees of thefe two 
hives* the eggs, which daily became more 
numerous, were evidently laid either by 
queens of final! fize or by fertile workers. 
1 had reafon to believe it was a&ualiy by 
common bees, for we had frequently ob- 
ferved them inferring the pofterior part in* 
to the cells, and affuming the fame atti- 
tude as the queen when laying. But, not- 
withftanding every exertion, we had never 

been 
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. been able to feise one in this fituatiofy to 
examine it more iwrrowly. And we were 
unwUUng' to aflert any thing pofitively, 
without having the bees in our hands that 
had a&iiaUy Uid. Therefore our observa- 
tions were continued with equal afliduity, 
in hopes that, by fome fortunate chance, 
or in a moment of addreft* we could ie- 
cure <me of them. More than a month 
all our endeavours were abortive* 

My afliftant then offered to perform an 
operation that required both courage and 
patience, and which I could not refoive to 
fuggeft, though the fame expedient had 
occurred to myfelt He propofed to ex- 
amine each bee in the hive Separately, to 
dtfcover whether fome fmall queen had 
not iafinuated herfelf among them, and 
cfcaped our firft refearches- This was an 
important experiment $ for, fhould no fmall 
queen be fou&dj ft would be demonstrative 
evidence that the eggs had been bid by 
fimpk workers* 

To 
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To perform this operation with all pof- 
fible exa&nefs, immerfing the bees was not 
enough. You know, Sir, that the contact 
of water ftiffens their organs, that it 
produces a certain alteration of their ex- 
ternal figure : and, from the refemfclance 
of final! queens to workers, the flighted 
alteration of fhape would prevent us from 
diftinguifliing with fufficient accuracy, to 
what fpecies thole immerfed might belong. 
Therefore it was rieceffary to feize the 
whole bees of both hives, notwithftanding 
their irritation, and examine their fpecific 
chara&er with the utmoft care. This my 
affiftant undertook, and executed with 
great addrefs. Eleven days were employ- 
ed in it; and, during all that time, he 
fcarcely allowed himfetf any relaxation, 
but what the relief of his eyes required. 
He took every bee in his hand ; he atten* 
tively examined the trunk, the hind limbs, 
and the ftmg : there was not one without 
the chara&eriftics of the common bee, that 

is. 
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is^ the Kttle bafket on the hind legs, the 
long trunk, and the ftraight fting. He 
had previaufly prepared glafs cafes con- 
taining combs. Into thefe, he put each 
bee after examination. It is fuperfluous to 
obferve they were confined, which was a 
precaution indifpenfible until termination 
of the experiment. Neither was it enough to 
eftablifli that the whole were workers j 
we had alio to continue the experiment^ 
and obferve whether any would produce 
eggs. Thus we examined the cdU for 
feveraldays, andfoon obferved new laid 
eggs, from which the worms of droaos 
came at the proper time* My idSftamt 
held in his hands the beet that produced 
them*, and as he was perfe&ly certain tbqr 
were common ones, it k proved that thwe 
are fometimes fertile workers in hives* 

Having ascertained M. Schirach's dis- 
covery, by fo decifive an experiment, we 
replaced all the bees examined* in very thin 
glafs hives, being only eighteen lines thick, 
and capable of containing but a fmgle row 

of 
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of combs, and thus were extremely fa* 
vourable to the obferver. We thought, by 
ftri&ly perfifting to watch the bees, we 
might furprife a fertile one in the aft of 
laying, feize and diffeft her. This we 
were defirdus of doing, for the purpofe of 
comparing her ovaries with thofe of queens, 
and to afcertain the difference. At length, 
on the eighth of September, we had the 
good fortune to fucceed. 

A bee appeared in the pofition of a, fe- 
male laying. Before (he had time to leave 
the cell, we fuddenly opened the hive and 
feized her. She prefented all the external 
eharafteriftics of commo nbees ; the only 
difference we could recognize, and that was 
& very flight one, confided in the belly 
feeming lefs and more flender than that of 
workers. On diffe&iort, her ovaries were 
found more fragile, fmaller, and compofed* 
of fewer ovidu&s than the ovaries of 
queens. The filaments containing the eggs 
were extremely fine, and exhibited fwell- 
ings at equal diftances* We counted 

eleven 
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eleven eggs of fenfible fize, fome of which 
appeared ripe for laying. This ovary was 
double like that of queens. 

On the ninth of September, we feized 
another fertile worker the mftant fhe laid, 
and differed her. The ovary was ftill lefs 
expanded than that of the preceding bee, 
and only four eggs had attained maturity, 
Myaffiftant extra&ed one from the ovi- 
du&s, and fucceeded in fixing it by an 
end on a glafs Aider. We may take this 
opportunity of remarking, that it is in the 
ovidu&s themfelves the eggs are imbued 
with the vifcous liquid, with which they 
are produced, and not in paffing through 
the fpherical fac as Swammerdam believed. 
Inuring the remainder of this month, we 
found ten fertile workers in the fame hives, 
and difle&ed them all. In moft, the ova- 
ries were eafily diftinguiihed, but in fome 
we could not difcern the fainteft traces of 
them. In thefe laft, the ovidu&s to all ap- 
pearance were but imperfe&ly developed, 

' ^nd more addrefs than we had acquired in 

diffe&ion 
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diffeflfion was neceffary to diftinguHh 
them. 

Fertile workers never lay the eggs, of 
common bees; they produce none but th(>fe 
of males. M. Riems had already obfer*> 
ed this lingular fad: ; and here all my tab* 
fervations correfpond with his* 1 lhaH «m* 
ly add to what he fays, that fertile Workers 
are not abfolutely indifferent in the chcrifcfc 
of cells for depofiting their egg»«; 1?hey 
jalways prefer large ones^afid OAly ufe fmail 
cells when unable to find thofc of larger 
diameter. But they fo &r correfpottd with 
queens whofe implantation has been i#* 
tarded, that they fometimes lay in royal 
cells. 

Speaking of females laying male eggs 
alone* I have already expreffed toy fihprifc 
that bees beftow, on thofe deposited in &qr» 
al celk, fuch care and attention as to fttd 
the worms proceeding from them* and, tit 
the period of transfbrtnation, to dofe them 
up. But I know not, Sir, why I omitted 
to obferve that, after fealifcg the royal ceJfe, 

the 
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the workers build them up, and fit on them 
Until the laft metamorphofis of the included 
male *. The treatment of the royal cells 
tthere fertile workers lay the eggs of drones 
is very different. They begin indeed with 
bdlowing every care on their eggs and 
worms i they clofe the cells at a fuita^ 
We time, but never fail to deftroy them 
three days afterwards* 

Having finifhed thefe firft experiments 
with fuccefs, I had ftill to difcover the 
caufe of the expanfion bf the fexual or- 
gans of fertile wqrkers. M. Rtems had 
not engaged in this interefting problem j 
and at firft I dreaded that I (hould have 
no other guide towards its folution than 
conjecture. Yet from ferious refle&ion, 
It appeared, that, by conne&ing the fads 
contained in this letter, there was fame 
&ght that might elucidate my procedure in 
this new refearch. 

i Brom 

* It is difficult to difcover whether the author 
thinks, as fame naturalifts, that bees are inftru- 
fnental in hatching the eggs.— T, 



Digitized 



5d by Google 



98 SOME WORKER! 

From M. Schirach's elegant difcoveriei, 
it is beyond all doubt that common bees 
are originally of the female fex. They 
have received from nature the gernis of an 
ovary, but fhe has allowed its expaihfion on- 
ly in the particular cafe of their receiving 
a certain aliment while a worm. Thus it 
mud be the peculiar obje& of inquiry 
whether the fertile workers get that aliment 
while worms. 

All my experiments convince me that 
bees, capable of laying, are produced in 
hives that have loft the queen. A great 
quantity of royal jelly is then prepar- 
ed for feeding the larvae deftined to re- 
place her. Therefore, if fertile workers 
are produced in this fituation alone, it is 
evident their origin is only in thbfe hives 
where bees prepare the royal jelly. To- 
wards this circumftance, I bent all my at- 
tention. It induced me to fufpeft that 
when bees give the royal treatment to cer- 
tain worms, they either by accident or a 
particular inftin&, the principle of which 

is 
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is unknown to me, drop fome particles of 
royal jelly into cells contiguous to thofe 
containing the worms deftined for queens. 
TJhe larvae of workers that have accident- 
ally received portions of fo a&ive an ali- 
ment, muft be more or lefs afFe&ed by it j 
and their ovaries fhould acquire a degree 
of expanfion. But this expanfion will be 
imperfeft } why f becaufe the royal food - 
has been adminiftered only in fmall por- 
tions, and, befides, the larvae having lived 
in cells of the fmalleft dimensions, their 
/parts cannot extend beyond the ordinary 
proportions. Thus, the bees produced by 
them will refemble common workers in 
iize and all the external chara&eriftics* 
Added to that, they will have the faculty 
of laying fome eggs, folely from the effed 
of the trifling portion- of royal jelly mixed 
with their aliment. 

.That we may judge of the juftnefs of 

this explanation, it is neceffary to confider 

fertile workers from their origin ; to in- 

veftigate whether the cells, where they are 

i 2 brought 
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brought up, are conftantly in the vicinity 
of the royal cells, and if their food is mbf- 
ed with particles of the royal jelly, TJifc 
fortunately, the execution of thefe experi- 
ments is very difficult. When pur$, t|u> 
royal jellyis recognifed by its fharp and 
pungent tifte j but, when mixed with other 
fubftances, the peculiar favour is very iin? 
perfe&ly diftinguHbed, Thus 1 conceiv- 
ed, that my inveftigation Ihould be limited 
to the fituation of the cells j and, as the 
fubjeft is important, permit me to enter a 
little into detail *• 

In June 1790, I obferved that one of 
my thinneft hives had wanted the queen 
feveral days, and that the bees had no 
means of replacing her, there being no 
workers 9 worms. I then provided them 
with a finall portion of comb, each cell 
containing a young worm of the working 
fpecies. Next day, the bees prolonged fe- 
vetal cells around the worms deftined for 

queens, 

* The original is extremely con&fetf In tfcc pre* 
*c#flg paflages.— T. 
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<Kfeens, in the form of royal ones. They 
ano bellowed fome care on the worms in 
tpe adjoining cells. Four days afterwards, 
all me royal cells were fliut, and we count- 
ed nineteen fmall cells alfo perfe&ed and 
ciofed by a covering almoft flat. In thefe 
were wdrms that had not received the royal 
treatment ; but as they had lived in the vi- 
cuuty of the worms deftined for replacing 
tne queens, it was very interefting to follow 
their hiftory, and neceflary to watch the 
moment of their laft transformation. I re- 
moved the nineteen cells into a grated box, 
which was introduced'among the bees. I 
alfo removed the royal cells, for it was of 
great importance, that the queens they 
would produce fhould not difturb or de- 
range the refult of the experiment. But 
here another precaution was alfo requifite. 
It, was to be feaied, that the bees being 
deprived of the produce of their labouri 
anil tfte x 6feje& of their hope might be to- 
tafty ' ilifcouraged ; therefore, I fupplied 
tfiem with another piece of comb, contain- 
13 ing 
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ing the brood of workers, refervmg^ptfWi* 
to deftroy the young brood when necefc* 
fary. This plan fuccceded admirably* <Tbe£ 
bees, in beftowing all their attention fcnq 
thefe laft worms, forgot thofe that>hadq 
been removed* fer b o j 

When the moment of transformation trfS 
die nymphs in the nineteen cells atti^ 
1 examined the grated box frequently feib^ 
day, and at length found fir bees exa&ly 
fimifar to sorwrum beer* The worms of the" 
remaining thirteen had periihed without^ 
changing* E 

The portioa of brood comb that had; 
been put into the hive to prevent the dis- 
couragement of the bees wa* then removw. 
ed. I put afide the queens produced m 
the royal cells j and having painted thc^ 
thorax of the -fix bees red, and amput^tc^ 
the right antenna, I transferred the whc^ 
fix into the hive, where they were well re^ 
ceived.. 

You eafily conceive my objeft, Sir, in* 
this courfe of obfervations. I knew there. 

wa& 
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neither a large nor fmalKquecn in the 
hiYe i therefore, if , in the fequel, 1 Jhould 
find new laid eggr in the combs, how very 
probable mttft it be that they had been 
produced by feme of the fix bees ? But, 
to attain abfolute certainty r it was necef- 
City to take them in the a£t of hying. 
S^teeinefFaeeable mark was alfo required 
for difUnguifhing them in particular. 

-This proceeding was attended with the 
mod ample fuccefo. We loon found eggs 
in the hhe j their number inereafed daily j 
and their worms were all drones. But a 
teng interval elapfed before we could take 
the bees that laid them,. At length, by 
me&ns of affiduity and perfeverance, we 
perceived one introducing the pofterior 
pirt into a eell * r we opened the hive, and 
dtdghtthe bee : We law the egg.it had de~ 
pfcfited, -and .by .the colour of the thorax* 
arfd j>r$ation of the right antenna* instant- 
ly recognifed that it was one of the fix that 
hadpaffed tp the vermicular ft ate in the 
vicinity of the royal cells* 
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I could no longer doubt the truth of 
my conje&ure ; at the fame time, I know 
not whether the truth will appear as rigo-^ 
rous to you, Sir, as it does to myfelf. But 
I reafon in the following manner : If it is 
certain that fertile workers are always prcj* 
duced in the vicinity of royal cells, it is no, 
lefs true, that in itfelf, the vicinity i$ in- 
different ; for the fize and figure of thefe 
cells can produce no effeft on the worms 
in thofe furrounding them ; thefe muft be 
fomething more ; we know that a particu-% 
lar aliment is conveyed to the royal cells ; 
we alfo know, that this aliment has a very 
powerful effe& on the ovaries ; that it alone 
can unfold the germ. Thus, we muft ne- 
ceffarilyfuppofe the worms in the adjacent 
cells have had a portion of the fame food., 
This is what they gain, therefore, by vici- 
nity to the royal cells. The bees, in th^ir- 
courfe thither, will pafs in numbers over 
them, flop and drop fome portion of the 
jelly deftined for the royal larvae. This, 

reafoningj 
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r^afonkig, I prefume, is confiftent with 
the principles of found logic 

I have repeated the experiment how de- 
fended fo often, and weighed all the con- 
comitant circumstances with fo much care, 
that whenever I pleafe, I can produce fer- 
tile workers in my hives* The method is 
firaple. I remove the queen from a hive ; 
and very foon the bees labour to replace 
her, by enlarging feveral cells, containing 
the brood of workers, and fupptying the 
included worms with the royal jelly. Por- 
tions of this aliment alfp fall on the young 
larvae depofited in the adjacent cells, and 
it unfolds the ovaries to a certain degree. 
Fertile workers are conftantly produced in 
hives where the bees labour to replace 
tHeir queen j but we very rarely find thenj, 
becaufe they are attacked and deftroyedby 
the young queens reared in the royal cells. 
Therefore, to fave diem, all their enemies' 
muft be removed, and the larvae of the 
royal cells taken away before undergoing 
their laft roetaraorphofes* Then the fer- 
tile 
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tile workers, being without rivals at th/e 
time of their origin, will be well received, 
and, by taking the precaution to mark 
them, it will be feen, in a few days, that 
they produce the eggs of males. Thus, the 
whole fecret of this proceeding confifts in 
removing the royal cells at the proper 
time ; that is, after being fealed, and pre- 
vious to the young queens leaving them *. 
I fhall add but a few words to this long 
letter. There is nothing fo very furprifing 
in the produ&ion of fertile workers, when 
we confider the confequences of M. Shi* 

rach's 

# I have frequently feen queens, at the moment 
of production, begin firft by attacking the royal 
cells and then the common ones be fide them. As I 
had not feen fertile workers when I firfl obferved 
this fact, I could not conceive from what motive 
the fury of the queen was thus directed towards 
the common cells. But now I know they can dif- 
tinguifh the fpecies included, and have the fame 
inftinctive jealoufy or averfion towards them as 
againft the nymphs of queens properly fo denomi- 
nated. 



Digitized 



by Google 



LAY fSfcTlLE E0GS. 107 

rach's beautiful difcovery. But why do 
they lay male eggs only ? I can conceive, 
indeed, that the reafon of their laying few 
is from their ovaries being but imperfe&ly 
expanded, but I can form no idea why all 
the eggs fhould be thofe of males, neither 
can I any better account for their ufe in 
hives ; and hitherto, 1 have made no ex- 
periments on their mode of fecundation. 
PAMGNr, %$. Augu/i 1791* 



LETTER 



Digitized 



by Google 



<0i COMBATS 6* Qtfiftll*. 



LETTER VI. 



•N THE COMBATS Ot fUEENS ! <t&B MAS&AC&& 
OF TUB MALES i AND WHAT SUCCEED* 
IN A HIVE WHERE A STBANGEM %VBBN 
W SUBSTITUTED fOR TUB NATURAL ONE* 

JVI. be Riaumur had not witnefled 
every thing relative to bees when he com* 
pofed his hiftory of thefe induftrious ani- 
mals. Several obfervers, and thofe of 
Lufa£e in particular, have difcovered many 
important fads that efcaped him j and I, 
in my turn, have made various obfervations 
of which hehad no fufpidon; at the lame 

time, 
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tim6, arid this is a very rerftarkable cir- 
cumftance, not only has alj that he ex-r 
prefsly declares he faw been verified by 
. fucceeding naturalifts, but all his conjee* 
tures are f found jutt. The German na- 
turalifts, Schirachj Hattorf, and Riems 
fometimes contradict him, indeed, in their 
memoirs j but I can maintain that, while 
combating the opinion of M. de Reaumur, 
it is they who are almoft always wrong $ 
of which feverai instances might be ad" 
* duced* 

<*«* What I fhall now proceed to fay will ' 
give me an opportunity of detailing fome 
interefting fads* 

It was obferveld by M. de Reaumur, that 

*rhen any fupernumerary queen is either 

^produc^in a hive, or comes into it, one 

-rjgf .t{*£ {two fobn perishes. He has not 

jo aQ$$)ly witnefied the combat in which (he 

\rjfeil$, byt he conje&ures there is a mutual 

,* laltack, and that the empire remains with 

<*-the ftrongeft or the mod fortunate. , M. 

*' "Schirach, on the other hand, and, aftet Jhhn* 

k " ^ ' I ' M. 
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M. Riems, thinks that the working bees 
affail the ftranger, and fting her to death, 
I cannot comprehend by what means they 
have been able to make this bbfervk* 
tion : as they ufed very thick hives 6tfly, 
With feveral rows of combs, they could at 
moft but obferve the commencement trf 
hoftilities. While the combat lafts, the 
bees move with gre^t rapidity; they fly on 
ail fides ; and, gliding between the combs, 
conceal their motions from the obferver. 
For my part, though ufing the moft fa- 
vourable hives, I have never feen a com* 
bat between die queens and workers, but 
I have very often beheld one between the 
queens themfelves. 

In one of my hives in particular, there 
wete five or fix royal cells, each includihg 
a nymph. The eldeft firft underwent Jts . 
transformation. Scarcely did ten minutes 
elapfe from the time of this young queen 
leaving her cradle, when flie'vififed the 
other royal cells ftill clofe. She furioufly 
attacked the neareft ; and, by dint of la- 
bour, 
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fep^r, fucceeded in opening the top: we 
faw her tearing the filk of the coccoon 
^Uh her teeth ; but her efforts were pro? 
^>itbly inadequate to the obje&, for {he 
abandoned this end of the cell, and began 
at the other, where fhe accompfifhed $ 
larger aperture. When it was fufficiently 
enlarged, ihe endeavoured to introduce heu 
belly* and made many exertions until fh$. 
fucceeded in giving her rival a deadly 
WQijpd with her fting. Then having left 
the cell, all the bees that had hitherto beei* 
fpeftatora of her labour, began to increafe 
the opening, and drew out the dead body 
of a queen fiercely come from its envelope 
of,a nymph. 

Meanwhile, the vi&qrious young queen 
^tt^pked another royal cell, but did not 
endeavour to introduce her extremity into 
it. There was only a royal nympV and 
no queen, come to maturity, as in the firft 
celL In all probability, nymphs of queens 
infpire their rivals with lefs ammofity; (till 
they dp not efcape deftru&ion : becaufe, 
kl* whenever 
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whenever a royal cell has been opened be- 
fore the proper time, the bees extraS the: 
contents in whatever form they may be* 
whether worm, nymph, or queen. i*aftly* 
the young queen attacked the third cell, but * 
could not fucceed in penetrating it. She^ 
laboured languidly, ind appeared & if .ex* 
haufted by her firft exertions. As we n&w 
required queens for feme particular expe- 
riments, we refolved to remove the other 
royal cells, yet in fafety, to fecure them 
from her fuiy. 

After this obfervation, we wifhed to fee 
what enfued on two queens leaving their 
cells at ihe fame time* and in what manner 
one periflied. I find an obfervation oiv 
this head in my Journal, 15. May 1^90. 

In one pf our thinheft hives, two queeafr 
left their cells almoft at the fame moment. 
"foThenever they obferved each other, they- 
ruflied together, apparently with great fury* 
and were in fuch a pofition that the an- . 
tennae of each was feized by the teeth o£ 
U|e other : the head, breaft, and belly of 
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the one were expofed to the head, biteaft, 
and belly of the other: the extremity of 
their bodies were curved ; they were red* 
proeally pierced with the ftings ; and both 
fell dead at the fame inftant. But it feems 
as if nature has not ordained that both 
combatant* Ihould perifh in the duel ; but 
rather that, when finding themfelvesin the 
fituation defcribed, namely, oppofite, and 
belly to belly, they fly at that moment with 
the utmoft precipitation. Thus, when thefe 
two rivals felt the. extremities about -.'to 
meet, they difengaged themfelves, and each 
fled away. You will obferve, Sir^ that I 
have repeated this obfervatkm very ofte^, 
fo that it leaves no ropm for doubt : and 1 
think that we may here penetrate the inten- 
tion of nature. 

Th*re ought to be none but one queen 
in a hive : therefore it is neceffary, if by 
chance a fecond is either produced or 
comes into the hive, that one of tjie two 
muft be deftroyed. This cannot be com* 
mitted to the working bees, becaufe, in a 
k 3 republic 
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republic compofed of fo many individuals \. 
an equal confent cannot be fupflofed aB- 
ways' to exift j it might frequently happed 
that one grouip of bees deftroyed dnfefc£ : 
flie queens, while a fecond would- m&flaci>fc 
tfie other ; and the hive thus t* dq>i$Vd# 
of queens. Therefore it was hecetfarySiat 
file queens themfelves ftiould be eritriilfced 
with the deftru&ion of their rivals : trtit ^ 
in thefe combats, nature demands but * 
' fingte vi&im, flie has wifely arranged that*, 
at trie moment when, from their pofitibft,, 
tiie two combatants might lofe their lives* 
%6ih feet fo great an alarm, that they 
thinkonfy of flight, and not t^fUfing thdr 

ftings. 

I am wett aware of the hazard of emir 
in minute refearches into the caufes of ttit 
moil trifling fa&sl £ut here the objfea, 
and the liieaiis feem fo plain, thstt I htiv& 
ventured to advance my conjfe&ures. Yifcr 
will judge better than I £an, whether thfey- 
are well founded. — Let me now return from 
this digreflion.. ; 

A 
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A few mititetes after the two queens fe* 
^arfcted, their terror ceafed, and tftey again* 
began to feek each other* Immediately 
titi coming in fight, they ruftied together, 
fei^ed one another, and refumed exa&ly* 
their former "pofition;, The refult of this- 
rencounter was the feme* Wheii their 
bellies afpproached, they haftily difengaged. 
trhemfelvefr,. and fled wkh precipitation. 
During all this time, the Workers feemed in- 
great agitation; and the tumult appeared 1 
to iiicteafe wheal the adVerfaries feparated* 
Two different tithes, jtfe'obferved them flop* 
-Ae flight of the qtieens, feize their limbs, 
skid retail* them prifoners above a minute. 
At laft, the qu^en, which: wks either the 
ftrongeft or the moft enraged, darted on 
her rival 5 at a moment when unperceivedj 
and with her teeth caught the origin of the 
wing ; then rifing above her, brought the 
^xtfemity of her own body under the belly 
of the oth&,} and, by this means, eafily 
piefced her with the ftihg. then flie with- 
drew her ftirig after tofing hold of the 
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wing.* The vanquiflied queen fell down, 
dragged herfelf languidly along, and, her 
ftrength failing, (he foon expiree}. 

Thi$ oKervation proved that virgin queers 
engage in fingle combats ; but we TOfoed* « 
to difcover whether thofe fecundated, and 
mothers, had the fame animofity. 

On the 22. of July, we felefted a :flatc 
hive^ containing a very fertile queen r an<&*'* 
being curious to learn whether, as virgin* 
queens, (he would deftroy the royal ceHs*. 
three were introduced into, the middle of* 
the comb. Whenever (he obferved this t : 
(he fpnmg forward on the whole, and 
pierced thenx towards the bottom j nor did 
ihe defift until the included nymphs wrere 
expofed. The workers which had hither*, 
to been fpe£tators of this deftrufiion, now; 
came to carry the nymphs away. They*: 
greedily devoured the food remaining at 
the bottom of the cells, and alfo fucked 
the fluid from the abdomen of the nymphs : 
and then terminated with deftroying the 
cells from which they had been drawn. 

In. 
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In the next place, we introduced a veiy 
fertile queen into this hive ; after painting 
the thorax to diftinguifli her from the 
reigning queen. A circle of bees quickly 
fohned around the ftranger, but their in- 
tention was not to carefs and receive her 
well; for they kifehiibly accumulated fa 
mutfh, and fiirrourtded her fo clofely, that 
m- fcarceiy a minute flie loft h'er x liberty 
and becartie a Jmfoiier. It is a remarks 
bfe^teum&khte, tf&t other wdtkeh it the 
farife fiiiie collected rduhd the feigning 1 
qiieeh aiid reftrained all her motion^; #e 
Mmiy faw her confiii&l like the ftrarigefr. 
PdHiaps it may be faid, the bees ahtid^t- 
ed tnfe combat in which thefe <|i*eerts were 
abatrt to engage; and were imfiatieilt to be- 
hold the ifTue of it, for they retaitied their 
prtfioiierfe 6nly wh6h they appeared to with- 
draw from each other ; and if one lefs re- 
stituned feemed defirous of approaching 
her rival; all the bees forming the clutters 
gave way to allow her full liberty for the 
attack j th$n if the queens teftifie^ a di£ 

pofition 
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pofition to fly, they returned to enclofe 
them. 

We have repeatedly witnefled this faQv 
But it prefents fo new and lingular a char-* 
a&eriftic in the policy of bees, that it mtift 
be feen again a thoufand times before any 
pofifive affertion can be made on the fub T 
je&. I would therefore recommend tha£ 
naturalifts fliould attentively examine the; 
combat of queens, and particularly ascer- 
tain what part i* taken by the workers- 
Is their objeft to accelerate the combat?; 
Do they by any fecret means excite the fu^ 
ry of the combatants ? Whence does it 
happen that aecuftomed to beftow every 
care on their queenj in certain circumftaa* 
ces, they oppofe her preparations to avoid; 
impending danger ? 

A long feriea of obfervations are aecet 
fary to folve thefe problems. It is an im- ; 
menfe field for experiment, which will af- 
ford infinitely curious refults. I intreat 
you to pardon my frequent digreffions.. 
The fubjeft is deeply philofophical, ge- 
nius 
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Jttus foch as your's is required tp treat it 
properly ; and I fhaH now be fatisfied with 
Jfrdceeding in the defcription of the com- 
bkt. 

The clutter of bees that furrounded the 
signing queen having allowed her fome 
freedom, fhe feemed to advance towards 
that part of the comb where her rival flood; 
then, all the bees receded before her, the 
multitude of workers, feparating the two 
adverfaries, gradually difperfed, until only 
two remained; thefe alfo removed, and al- 
lowed the queens to come in fight. At 
fids moment, the reigning queen rallied on 
the ftranger, with her teeth feized her near 
the origin of the wing, and fucceeded in 
fixing her againft the comb without any 
poflibility of motion or refiftance. Next 
curnfag her body, fhe pierced this unhap- 
py viftim of our curiofity with a mortal 
wound. . 

In the laft place, to exhauft every com- 
bination, we had ftill to examine whether 
-a conibat would enfue between two queens, 

one 
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one impregnate^, and the ojher a virgin j 
and what circumilanpes attained it. 

On the 18. of SeptenJber, we introduc- 
ed a very fruitful queen into a glafs hivcj, 
already coqtaijiing a virgin queqi, and put 
her on t£e qppofite fide of ,ihe comb, that 
we might hfiye timp tp fee ho\p the work- 
ers woulfl receive her. She was immedi- 
ately furroujided, but they confined kef 
pn}y a' moment. Being pppre^bd wkji 
the nec^lity of laying, (he dropped fome 
eggs ; however, we could not dtfcqver vijhap. 
became of them ; certainly th? bees did not 
convey {hem to the cells, for, on in^&on, 
we found none there* The group furroun^ 
ing this queen having difpe^fed a Uttle, ifoe 
advanced towards the edge of the co$iht, 
and foon approached very near the virgin , 
queen. When in fight, they rulhe^ to- 
gether ; the virgin queen got on the baqk 
of the other, and gave her fever^l $ings 
in {he belly, but, haying aimed at the Jcaly 
part, they did not injure her, and, {he com- 
batants feparatefl. In a few minutes, jhey 
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Kturncd to the charge ; but this time the 
impregnated queen mounted on her rival ; 
however, ihe fought in vain to pierce her, 
for the fting did not enter; the virgin queen 
t&ea difengaged hefrfelf and fled ; (he alfo 
fecceeded in efcaping another attack, where 
fier adverfary had the advantage of pofi- 
tion. Thefe rivals appeared nearly of e- 
<|aarftrength ; and* it was difficult to fore- 
fee to which fide vi&ory would incline, 
tintil at laft, by a fuccefsful exertion, the 
Yirgin queen mortally wounded the ft ran- 
ger, and fhe expired in a momeiit. The 
teig had penetrated fo far that the viftori- 
ous queen was unable to extrad it, and 
fie was overthrown by the fall of her ene- 
my. She made great exertions to difen- 
gage the fting : but could fucceed by no 
other means than turning on the extremity 
of the belly, as on a pivot. Probably the 
barbs of the fting felf by this motion, and, 
clofing like a fpiral around the ft£m, came 
more eafily from the wound. 

l Thefe 
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Thefe obfervations, Sir, I think will fe- 
tisfy you, refpe&ing the conje&ure of our 
celebrated- Reaumur. " It is certain, that if 
feveral queens are introduced into a hive, 
one alone will preferve the empire ; that 
the others will perifh from her attacks ; and 
that the workers will at no time attempt 
to employ their (lings againft the ftranger 
queen. I can conceive what has milled 
M. Riems and Schirach; but it is neceffary 
for explaining it that I (hould relate a new 
feature in the policy of bees, at confidera-^ 
ble length. 

In the natural ftate of hives, feveral 
queens from different royal cells, may fome- 
times exift at the fame moment, and they 
will remain either until formation of a 
fwarm or a combat among them decides ; 
to which the throne fhall appertain. But 
excepting this cafe, there never can be fu-. 
pernumerary queens ; and if an obferver 
wilhes to introduce one, he can accomplish 
it only by force, that is by opening the 
kive. In a word, no queen can infinuate 
^ - herfelf 
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lierfelf into a hiyein a natural ftate, for the 
following reafons* 

Bees preferve a fufficient guard, day and 
pight, at the entrance of their habitation. 
Thefe vigilant centinels examine whatever 
is prefented; and, as if diftrufting their eyes, 
they touch with the antennae every indi- 
vidual endeavouring to penetrate the hive, 
and aho the various fubftances put within 
their reach; which aifords us an opportuni- 
ty of obferving that the antennae are cer- 
tainly the organs of feeling. If a ftranger 
queen appears, fhe is inftantly ftized by the 
bevS on guard, which prevent her entry by 
laying hold of her legs or wings with their 
:teeth, and crowd fo clofely around her, 
that fhe cannot move. Other bees, from 
-;the interior of the hive, gradually come to 
their affiitance, and confine her ftill more 
narrowly, all having their heads towards 
the centre where the queen is inciofed ; and 
they remain with fuch evident anxiety, ea- 
gernefs, and attention, that the clufter they 
form may be carried about for fome time, 
i^t without 
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without their being fenfible of it. A ftran- 
ger queen, fo clofely confined and hemmed 
in, cannot poflibly penetrate 'the hive. If 
the bees retain her too long imprifoned, 
(he perifhes. Her death probably enfues 
from hunger, or the privation of air ; it 
is undoubted, at leaft, that flie is never 
ilung. We never faw the bees dire& their 
ftings againft her, except a (ingle time, 
and then it was owing to ourfelves. We 
endeavoured, from compaffion for a queen's . 
fituation, to remove her from the center of 
a clufter ; the bees became enraged ; and, 
in darting out their ftings, fome ftruck the 
queen, and killed her. It is fo certain that 
the llings were not purpofely dire&ed a- 
gainft her, that feveral of the workers were 
themfelves killed ; and furely they could 
not intend deftroying one another. Had 
we not interfered, they would have been 
content with confining the queen, and 
would not have maffacred her. 

It was in fimilar circum fiances that M. 
Riems faw the workers anxioufly purfue a 

queen. 



Digitized by VjC 



queen. He thought they defigned to ftiiig 
her, and thence concluded, that the office 
t>f the common bees is to kill fupernumer- 
ary queens* You have quoted his obfer- 
rations in the Contemplation de la tfature y 
fart ii, chap. 27, note 7. But you are 
fenfible, Sir, from thefe details, that he has 
been miftaken. He did not know the at- 
tention that bees beftow on what pafles at 
Ae entrance of their hive, and he was en- 
tirely ignorant of the means, they take t# 
-prevent fupernumerary queens from pene- 
trating it* 

After afcertainmg that the workers i* 
no fituation fting the fupernumerary queens, 
we were curious to learn how a ftranger 
queen would be received in a hive wanting 
a reigning one. To elucidate this matter, 
we made numerous experiments, the de- 
tail of which would protraft this letter too 
much, therefore I fhall relate only the 
principal results. 

Bet* 
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Bees do Hot immediately obferve th« re- 
moval of their queen ; their labours are un- 
interrupted ; they watch oyer the young, 
and perform all their ordinary occupations* 
But, in a few hours, agitation enfues } all 
appears a fcene of tumult in the hive. A 
lingular humming is heard ; the bees defert 
their young ; quid rufli over the furface of 
the combs with a delirious impetuofity* 
/rhen they difcover their queen is no long- 
cr among them. But how do they become 
fenfible of it I How do the bees on the fur- 
face of the comb difcover that the queen k 
not on the next comb I In treating of. an* 
other chara&eriftic of thefe animals, you 
have yourfelf* Sir, propofed the fame 
queftion ; I am incapable of anfwering 
it indeed, but I have colle&cd fome 
Jafts, that may perhaps facilitate the eluci- 
dation "of this myftery- 

I cannot doubt that the agitation arifes 
from the workers having loft their queens 
for on reftoring her, tranquillity is inftantljr 
gained among them j and, what is very 

lingular, 
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fcigular* they reeegnije her : you muft in- 
terpret this expreffion ftri&ly. Subftka- 
tion of another qiieen is not attended with 
the fame effe£t % if (he is introduced intxv 
the hive within the firft twelve hours after 
removal of the reigning one. Here the 
-agitation continues ; and the bees treat the 
iftranger the fame as when the prefence of 
their own leaves them nothing to defire* 
They furround, feize, and keep her cap* 
"rive, a very long time, in an impenetrable 
clutter; and fhe commonly dies either 
dfrom hunger or privation of air. 

If eighteen hours elapfe before fubftitu- 
tion of a ftranger queen for the native one 
.-removed, fhe is at firft treated in the fame 
-manner, but the bees leave her fooner; nor 
'-is the fitrrounding clufter fo clofe ; thejr 
gradually difperfe; and the queen is at 
Jaft liberated* She moves languidly ; and 
ibmetimes expires in a few minutes. IJow- 
-everfome queens have efcaped in good 
health from an imprifonment of feventeen 
-fcouss j aad ended with reigning in the hives 

where 
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where they had originally been ill re- 
ceived. 

If, before fubftituting the ftranger queen, 
twenty-four hours elapfe, fhe will be well 
received, and reign from the moment of 
her introdu&ion into the hive. Here l- 
fpeak of the good reception given to * 
queen after an interregnum of twenty-four 
hours. But as this word reception isi very 
indefinite, }t is proper to enter into fome 
detail for explaining the exaft fenfe in 
which I ufe it. On the 15. of Auguft, I in- 
troduced a fertile queen, eleven month* 
old, into a glafs hive. The bees were 
twenty-four hours deprived of their queen, 
and had already begun the conftru&ion of 
twelve royal cells, fuch as defcribed in the 
preceding chapter. Immediately on plac- 
ing this female ftranger on the comb, the 
workers near her touched her with their 
antennae, and, paffing their trunks, over 
every part of her body, they gave her ho- 
ney. Then thefe gave place jto others that 
treated her cxa&ly in the fame manner. 

AH 
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All vibratecf their wings at once, and rang- 
ed themfelves in a circle around their fo- 
Vereign. Hence refulted a kind of agita* 
tion which gradually cbmmunicated to the 
workers fituated on the fame furface of the 
comb, and induced them to come and re* 
connoitre, in their turn, what was going 
on. They foon arrived ; and, "having broke 
through the circle formed by the firft, ap- 
proached the queen, touched her with the 
.antennae, and gave her honey. After this 
little ceremony they retired ; and, placing 
themfelves behind the others, enlarged 
the circle. There they vibrated their 
wings, and buzzed without tumult or 
diforder, and as if experiencing fom< 
very agreeable fenfation. The queen had 
not yet moved from the place where I 
had put her, but in a quarter of an hour 
flie began to move. The bees, far from 
oppofing her, opened the circle at that 
part to which fhe turned, followed her, and 
formed a guard around. She was oppref- 
fed with the neceffity of laying, and drop- 

I** 
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ped eggs. Finally, after four hours abbd<& 
{he began to depofit male eggs in the ceUt 
(he met. 

While thefe events paflfcd on the furface 
of the comb where the queen flood, all 
was quiet on the other fide. Here the 
workers were apparently ignorant of a 
queen's arrival in the hive. They labour- 
ed with great a&ivity at the royal cells, as 
if ignorant thk they no longer flood in 
need of them: they watched over the 
royal worms, fupplied them with jelly and 
the like. But the queen having at length 
come to this fide, fhe was received with the 
fame refped that fhe had experienced from 
their companions on the other fide of the 
comb. They encompaffed her ; gave her 
honey ; and touched her with their anten- 
nae: and what proved better that they 
treated her as a mother, was their imme- 
diately defifting from work at the royal 
cells ; they removed the worms, and de- 
voured the food colle&ed around them. 
From this moment the queen was recognif- 
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•d by all her people, and conduced her- 
felf in this new habitation as if it had been 
her native hive, 

- Thefe particu ! ars will give a juft idea of 
the manner that bees receive a ftranger 
queen ; when they have time to forget 
their own, (he is treated exaftly as if fhe 
was their natural one, except that there is 
perhaps at firft greater intereft teftified in 
her, or more confpicuous demonftrations 
of it. I am fenfible of the impropriety of 
thefe expreffions, hut M. de Reaumur in 
fome refpeft authorifes them. He does 
not fcruple to fay, that bees pay attention, 
homage, and respeft, to their queen, and 
from his example the like expreflions have 
efcaped molt authors that treat on bees. 

Twenty-four or thirty hours abfence is 
fufficient to make them forget their firft 
queen, but I can hazard no conje&ure on 
the caufe. 

Before terminating this letter, which is 
full of combats and diiaitrou lanes, I 

fhouxd, 
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Aould, perhaps, give you an account of 
fome more pleating and interefting &&s re* 
lative to their induftry. However, to a* 
void returning to duds and tnafiacres, I 
(hall here fubjoin my obfervations on the 
maffacre of the males. 

You will remember, Sir, it is agreed by 
ail obfervers, that at a certain period of thtf 
year, the workers kill and 6xpel the droned 
M. de Keamur fpeaks of thcfe execution* 
as a horrible maffacre. He <loes not ex* 
prefsly affirm, indeed, that he has himfelf 
witnefled it, but what we have feen corret 
ponds fo wfcll with his account, that there 
can be no doubt he'has beheld the pecu- 
liarities of the maffacre. 

It is ufually in the months of July and 
Auguft, that the bees free themfelves of the 
males. Then they are drove away and pur- 
fued to the inmoft parts of the hive, -where 
they colled in numbers ; and as at the fame 
time we find many dead drones on the 
ground before the hives, it is indubitable 
that after being expelled, the bees fting 

them 



Digitized 



by Google 



MASSACRE OF D&ONBS. 133 

them to death. Yet on the furface of the 
comb, we do not fee the fling ufed againft 
them ; there the bees are content to pur- 
fue and drive them away. You obferve 
this, Sir, yourfelf, in the new notes added 
to la Contemplation de la Nature ; and you 
feem difpofed to think, that the drones 
forced to retire to the extremity of 
the hive, perifli from hunger. Your con- 
jecture was extremely probable. Stfll it 
was poffible the carnage might take place 
in the bottom of the hive, and had been 
unobferved, becaufe that part is dark, and 
efcapes the obferver's eye. 

To appreciate the juftice of this fufpi- 
cion, we thought of making the fupport of 
the hive of glafs, and of placing ourfelves 
below to fee what paffed in the fcene of ac- 
tion. Therefore, a glafs table was con- 
ftru&ed, on which were put fix hives with 
fwarms of the fame year ; and, lying under 
it, we endeavoured to difcover how the 
drones were deftroyed. The invention 
fucceeded to admiration. On the 4 °£ 
m July, 
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July, we faw the workers a&ually maffacre 
the males, in the whole fix fwarms, at the 
fame hour, and with the fame peculiarities* 
The glafs table was covered with bees full 
of animation, which flew upon the drones, 
as they came from the bottom of the hive ; 
feized them by the antennae, the limbs, and 
the wings, and after having dragged them 
about, or, fo tofpeak, after quartering them, 
they killed them by repeated flings directed 
between the rings of the belly. The mo- 
ment that this formidable weapon reached 
them, was the laft of their exiflence ; they 
ftretched their wings, and expired. At the 
fame ihne, as if the workers did not con- 
fider them as dead as they appeared to us, 
they ftiU (luck the lling fo deep, that it 
could hardly be withdrawn, and thefe bees 
were obliged to turn upon themfelves be- 
fore the flings could be difengaged. 

Next day, having refumed our former 
pofitioii, we witneffed new fcenes of car- 
nage. During three hours, the bees furi- 
oufly deflroyed the males. 'They had 

maffacred 
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tnaffacred all their own on the preceding 
evening, but now attacked thofe which, 
driven from, the neighbouring hives, had 
taken refuge amongft them. We faw them 
alfo tear fome remaining nymphs from the 
combs ; they greedily fucked all the fluid 
from the abdomen, and then carried them 
away. The following days no drones re- 
mained in the hives. 

, . Thefe two obfervations feem to me de- 
cifive; It is inconteftible that nature has 
charged the workers with the deftru&ion 
of the males at certain feafons of the year. 
But what means does (he ufe to excite their 
fury againft them ? This is a qvreftion that 
I cannot pretend to anfwer. However, aa 

.'fcbfervation I have made may one day lead 
to folution of the problem. The males are 
never deftroyed in hives deprived of queens, 
on the contrary, while a favage maflacre 
prevails in other places, they there find an 
afylum. They are tolerated and fed, and 
many are feen even in the middle of Janu- 
ary. - They are alfo preferved in hives, 
m % which* 
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which, without a queen properly fo called, 
have fome individuals of that fpecies that 
lay the eggs of males, and in thofe whofe 
half fecundated queens, if I may ufe the 
expreflion, propagate only drones. There- 
fore, the maflacre takes place but in hives 
where the queens are completely fertile, 
and it never begins until the feafon of 
fwarming is paft. 

Pregny, 38 Auguji 1791% 
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LETTER VIL 



SEQUEL OF EXPERIMENTS ON THE RE* 



CEPTION OF A STRANGER QUEEN. 
M. DE REAUMU1 
TBB SUBJECT* 



M. DE REAUMUR 9 S OBSERVATIONS ON 



L have frequently teftified my admiraw 
lion of M. de Reaumur's obfervations on 
bees. I feel a fenfible pleafure in acknow- 
ledging that if I have made any progrefs 
in the art of obfervation, I am indebted for 
it to profound ftudy of the works of this 
m 3 naturaliflv 
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naturaKft. In general his authority has 
fuch weight* that I can fcarcely trull my 
own experiments when the refuks are dif- 
ferent from his* Likewife, on finding my* 
felf in oppofition to the hiftorian of bees r 
I repeat my experiments. I vary the mode 
of conducing them $ I examine with the 
utmoft caution all. the circumftances that 
might miflead me, and never are my la- 
bours interrupted before acquiring the 
moral certainty of avoiding error. With* 
the aid of thefe precautions, I have dif- 
covered the juftice of M. de Reaumur's, 
fuggeftions, and I have a thoufand times 
feen, if certain experiments feemed to com- 
bat them, it was from, incorre&nefs of exe-* 
cution. Yet I muft except fome fofts where 
my refults have conftantly been different 
from his- Thofe refpe&ing the receptions 
of a ftranger queen fubftituted for the na- 
tural one, are of the number. 

If, after removing the natural queen, a 
ftranger is immediately fubftituted, the u- 
furper is ill received* I never could fuc- 

ceed 
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ceed m making them adopt her, but by 
allowing an interval of twenty or twenty* 
four hours to elapfe- Then they feemed 
to have forgot their own queen j and re- 
fpedfully received any female put in her 
place. ML de Reaumur, on the contrary, 
afferts, that fliould the original queen be 
removed,, and another prefented, this new 
one will be perfe&ly well received from 
the beginning* As evidence of this affer- 
tion* he gives the detaiL of an experiment 
which moil be read in his work, for I fhall 
here give only an extrad of it *. He ia- 
duced four or five hundred bees to leave 
their native hive and enter a glafs box, 
containing a fmall piece of comb towards the 
top. At firfl they were in great agitation; 
and, to. pacify or confole them, he prefent- 
ed a new queen. From this moment, the 
tumult ceafed, and the flranger queea was 
received with all refpeft.. 

I 

* Edit. 4to, Tom. V. p. 258. 
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I do not difpute the truth of this* expe- 
riment ; but, in my opinion, k does not 
warrant the conclufion that M. de Reau- 
mur deduces from it. His apparatus re* 
moved the bees toa much from their na- 
tural condition, to allow him to judge of 
their inftinft and difpofitions. In other fi- 
tuations, he has himfelf obferved, that thefe 
animals, reduced to fmall numbers, loft 
their induftry and a&ivity, and feebly con- 
tinued their ordinary labours. Thus their 
inftinft is afFefted by every operation that 
too much diminifhes their number. To 
render fuch an experiment truly conclu- 
sive, it muft be. made in a populous hive ; 
and on removing the native queen, a ftran* 
ger muft immediately be fubftituted in her 
place. Had this been done, I am fully 
perfuaded, that M. de Reaumur would 
have feen the bees imprifon the ufurper; 
confine her at leaft twelve or fifteen hours 
among them, and frequently fuffocate her :. 
nor would he have witneffed any favour- 
able reception before an interval of twenty- 
four 
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four hours after removal of the original 
queen. No variation has occurred in my 
experiments regarding this fa&. Their 
number, and the attention beftowed on 
them, make me prefume they merit your 
confidence. 

M, de Reaumur, in another pkffage of 
the fame Memoir, affirms, that bees, which 
have a queen they are fatisfied with, are 
neverthele/s difpofed to give the bejl poflible 
reception to any female that feeks refuge d- 
mngthenu In the preceding letter, I have 
related my experiments on this head: their 
fiiccefs has been very different from that of 
M. de Reaumur's. I have proved that 
the workers never employ their flings %* 
gainft the queen ; but this cannot be call- 
ed the welcome reception of a ftranger. 
They retain her within their ranks, and 
feem to allow her liberty only when (he 
prepares to combat the reigning queen. 
This obfervation cannot be made except 
in the thinnest hives. Thofe ufed by M. 
de Reaumur had always two parallel comba 

at 
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at leaft, which muft have prevented him 
from obferving fome very important cir- 
cumftances that influence the conduft of 
workers when fupplied with feveral females* 
The firft circles formed around a ftranger 
queen he has taken for careflesj and', 
from the little that this queen could ad- 
vance between the combs, it muft have 
been impoflible for him to obferve that the 
circles, which always continued contract- 
ing, ended in reftraint of the females 
there inclofed. Had he ufed thinner hives* 
he would have difcover^d that what he 
fuppofed indication of a favourable recep- 
tion was the prelude of a&ual imprifon*- 
ment- 

I feel relu&ant to affert that M. de 
Reaumur was deceived* Yet I cannot ad»- 
mit that* on certain occafions, bees toler- 
ate a plurality of females in their hives. 
The experiment on which this, affirmation 
reds will not be confidered decifive. Ia t 
the month of December, he introduced a 
ftranger queen into a glafs hive, in his ca> 

binet* 
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Innet, and confined her there. The bees 
liad no opportunity of going out. This 
ftranger was well received j her prefence 
awakened the workers from their lethargic 
ftate, into which they did not relapfe ; fhe 
excited no carnage ; the number of dead 
bees on the board of the hive did not fen- 
fibly increafe j and no dead queens were 
found. 

Before concluding any thing favourable 
to the plurality of queens, it was neceffary 
to afcertain whether the native queen was 
living when the new one was introduced 
into the hive : however the author neglec- 
ted this ; and it is very probable the hive 
had loft its queen, fince the bees were lan- 
guid, and the prefence of a ftranger re- 
ftored their a&ivity. 

I truft, Sir, that you will pardon this 
flight criticifm. Far from induftrioufly feek- 
ing faults in our celebrated Reaumur, I 
derive the greateft pleafure when my ob- 
fervations coincide with his, and ftill more, 
when my experiments juftify his conjec- 
tures. 
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tures. But I think it proper to point out 
thofe cafes where the imperfe&ions of his 
hives have led him into error, and to ex- 
plain from what caufes 1 have not feen cer- 
tain fads in the fame manner he did. I 
feel particular anxiety to merit your confi- 
dence, and I am aware that the greateft 
exertions are neceffary, when I have to 
combat the hiftorian of bees. I confide in 
your judgment ; and pray you to be affur- 
ed of my refpeft. 
tMGNr, 30. Augujl 1791. 
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LETTER VIII. 



isrki $j/Men oviparous t what INFLU- 
ENCE HAS s THE SIZE OF THE CELLS, WHERE 
THE EGGS ARE DEPOSITED, ON THE BEE$ 
PRODUCED?— RESEARCHES ON THE MODZ 

- OF SPINNING THE COCCOONS. 

Ik this letter I fhall colleft fome ifolated 
obfervations relative to various points 
in the hiftory of bees, concerning which 
you wifhed me to engage* 

You defired me to inveftigate whether 

the queen is really oviparous. M. de Reaiv* 

mur leaves this queftion undecided. He 

n obfervtffc* 
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obferves, that he has never feen the worm 
hatched ; and he only afferts that worms 
are found in thofe cells where eggs have 
been depofited three days preceding* If 
we attempt to catch the moment when the 
worm leaves the egg, we muft extend our 
obfervations beyond the interior of *he 
hive j for there the continual motion of the 
bees obfcures what paffes, at the bottom of 
cells. The egg muft be taken out, pre- 
fented to the microfcope, and dvery change 
attentively watched. One other precau- 
tion is effential. As a certain degree of 
heat is requifite to hatch the wfcrms, fliould 
the ^ggs be too foon deprived of it tl|ey 
wither and perifh. The fole method of fuc- 
ceeding in feeing the worm come out* con- 
fids in watching the queen while Ihe lays, 
in marking the egg fo as to be recognifed, 
and removing it from the hive to the mi- 
crofcope only an hour or two before the 
three days elapfe. The worm wili certain- 
ly be hatched, provided it has been expof- 
ed as long as poffible to the fuU degree of 

heat. 
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heat. Such is the courfe I have purfued ; 
.and the following are the refults obtained. 
Iii the month of Auguft, we removed 
feveral cells containing eggs that had been 
three days depoftted : we cut off- the top 
of the cell, and put the pyramidal bottom, 
where the tgg was fixed, on a glais Aider. 
Slight motions were foon perceptible in 
the eggs. At firft, we could obferve no 
external organization : the worm was en- 
tirely concealed from us by its pellicle. 
We then prepared to examine the egg with 
a powerful magnifier; however, during the 
interval, the worm burft its furrounding 
membrane, and caft off part of the enve- 
lope, which was torn and ragged on diffe- 
rent parts of the body, and more evident- 
ly fo towards the laft rings. The worm 
alternately curved and ftretched itfelf, with 
r very Kvefy a&ion. Twenty minutes were 
occupied in tailing off the fpoil j when this 
exertion ceafed : the worm lay down, 
curved, and feemed to take that reft which 
k required. An egg laid in a worker's cell 
h 2 produced 
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produced this animal, which would hay^ 
become a Worker itfelf. 

We next dire&ed our attention- u> tho* 
moment when a male worm would :b$ 
hatched. Ari egg was expofedtotheiui^ 
on a glafs Aider} and, with a goodwiag* 
nifier, nine rings of the worm were/^per* 
eeptible within the traufparen* pefliefc 
This membrane was ftill entire, and* A# 
worm perfe&ly motkmiefc. The iwo kfc« 
gitudiaal iine* of tiasheae were yifibte op 
tht fijrfeee, and i»^ny raJMScatiofts. We 
^ver loft fight of xke egg a #$gle iaftan*, 
and now fucceedfli i» #bferanig the firft 
aiotioas *>f the worm* T&e tfekk sad at* 
iernaiely ftraighjtened and curved, and #1- 
moll reached the part ^flhere tJie fefltp ;.«P6y 
tmnity was iixed* Thsfe enetsia&s burfe* 
*he membrane, firft on the upper £art # *g*» * 
wards the head, then on the back* ftnct 
afterwards on all the reft facceffivefy. Xfee ... 
ragged pellicle remained in folds on difie* 
rent parte q{ the body, and then fell off v 
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Thus it is beyond difpute, that the queen 
it oviparous. 

Some obfervers affirm, that the work* 
ers attend to the eggs before the worms 
are hatched ; and it is certain that, at 
whatever time a hive is examined, we al- 
ways fee fome workers wi&^the head and 
thorax inferted into cells containing eggs,, 
and remaining motionlefs feveral minutes 
in this pofition. It is impoffible to difco- 
ver what they do, for the interior of the 
celt is concealed by their bodies j but it is 
very eafily afcertained that, in this attitude, 
they are doing nothing to the eggs- 

If, at the moment the queen lays, her 
eggs are put into a grated box, and deposit- 
ed in a ftrange hive^ where there is the 
neceflary degree of heati die worms come 
out at the ufual time, juft as if they had 
been left in the cells. Thus no extraor- 
dinary aid or attention is required for their 
exclufion. 

When the workers penetrate the cells, 

and remain fifteen or twenty minutes mo- 

n 3 tionlefs*. 
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tfontefs, I have jeafon to believe, k is ©ofy 
to repofe from their labours. My obftsv 
Yatioris on the fubje& feem corre&. You? 
fcnow, Sir, that a fcipd of irregular fhaped 
sells «yre frequently conftru&ed #n the 
p^ies pf the hive,. Thefe> being glafc cut 
one fide, are exceedingly convenient to Ae ; 
obferver, fince^ all that paffes within is; 
espofed, I have often ken bees enter thefe* 
celts when nothing could attra& them*. 
The eeik contained neither eggs nor ho*. 
ney, nor did they need further compfetiop^ 
Therefore the workers repaired thither on-- 
ly to enjoy fome moments of repofe. In*.. 
deed, they were fifteen or twenty najtautes. 
fo perfe&ly motionlefc, that had npt the: 
dilatation of the rings fhewed their refpjn*.- 
tipn, we might tiave concluded them dead*. 
The queen alfo fometimes penetrate$ : the* 
large qells of the males, and continues* very 
long motipnlefs. in them. Her pofitfoji. 
prevents tire bees from paying their full 
homage to her, yet even then the workers, 
do not Ml to forrpi a circle arpund her, 

and 
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• 4pmh»s. cpcpofed. 

The- drones do not enter the cells while 
sepofing, but ciufter together on the combs j 
ibd femetimes retain this pofition eighteen; 
or fcwepty hours without the flighteil ixhk 

As it is important, in many experiment** 
to know the exa& time that the three fpe- 
cies of bees exift before affuming their ul- 
timate form, I (hall here fubjoin my own. 
obfervations on the point. 

* The worm of workers paflfes thr«ee days 
ift the, egg, five in the vermicular ftate 5 and 
tjtea the bee$ clofe up its cell with a Wax 
covering. The worm now begins fpinning; 
its coccopn, in which operation thirty-fix. 
heiffft are CQofumed., In three days, it 
ehartg^, to a nymph, and pafles fix days 
in this, form. It is only on the twentieth. 
<by of its exiftence, counting from the mo* 
&mt the egg is laid, that it attains the fly 

The 
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The royal worm alfo paffes three day* 
in the egg, and is five a worm j the beer 
then clofe its cell ; and it immediately be* 
gins fpinning the coccoon, which occupier 
twenty-four hours. The tenth and eleventh 
day it remains in complete repofe, and evwfr 
fixteen hours of the twelfth. Thai the 
transformation to a nymph takes places iff 
which flate four days and a third are pafC 
ed. Thus it is not before the fixteentfr 
day that the perfect ftate of queen is at- 
tained. 

The mate worm pafles three days in the* 
egg, fix and a half as a worm, and meta- 
morphofes into a fly on the twenty-fourth* 
day after the egg is laid* 

Though the larvae of bees are apodal, . 
they are not condemned t© abfolute immo- 
bility in their cells j for they can move by 
a (piral motion. During the firft three 
days, this motion is fo flow as fcarceiy to- 
he perceptible, but it afterwards becomes 
more evident. I have then obferved them 
perform two complete revolutions in an hour 

and 
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wd thrse quarters, When the period erf 
transformation arrives, they are only two 
&K&4rem the orifice of the cells. As their 
pofidop is con&mtly the fame, bent in an 
arejkjthofe tin the workers* #nd drones* 
ceHsasrsi perpendicular to the horizon, 
wWlto tfcofe in the royal cells lie horizon^ 
taliyk 'ft^ight he thought, that the <ti£» 
$em&t*£ pafitioo has mueh influence <n* 
the ia$*eiacfit of the diii&fiat k*rv#; yet 
it has none. By reverfing combs contain* 
fng casupsa celk jfeH of iwod* I have 
f ut the worms in a karizontai f*$tba j 
to* they were not injured. J have aH& 
temed the rayal cells, ft> that the wora» 
^lotetet^.a horizicmtaldir^aiQB; however, 
Aeir increment was neither flower nor lefi* 
?e*fe&. 

I f*ave been -mwh fiirprifed at the mode 
of bees fanning their toecoons, and 1 hav* 
witneffed many new and interesting ia&s* 
The worms both of workers, and males hr* 
brieve comfktfi coccoom in their cells \ 

tfelt: 
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* 

that is, clofe at both ends, and furroundihg 
t he whole body. The royal larvae, on *8fc 
other hand, fpin imperfeS coccoons, cfp&k 
behind, and enveloping only the hefe% r <htt* 
rax, and firft ring of the abdomen/ ! JBe 
difcovery of this difference, which' Jrir'fiHt 
may feem trifling, has given me extrdiie 
pleafure, for it evidently demonftmes tfe 
admirable art with which nature ctmtkSk 
the various charaderiftics in the hiduftfy 
of bees. 

You wiH remember, Sir, tile evidence I 
gave yota of die mutual averfton of queens, 
of the combats in which they engage, and 
the animofity that leads them to deftroy 
one another. Of feveral royal nymphs in 
a hive, the firft transformed attacks the reft, 
and (lings them to death. ~ But were thefc 
nymphs enveloped in a complete coctbon, 
ihe could not aceomplifh it. Why ? be- 
caufe the filk is of fo clofe a texture, ihc 
fting could not penetrate, or if it did, the 
barbs would be retained by the melhes of 
the coccoon, and the queen, unable to re- 
trad 
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t©& it, would become the yi&im of her 
own fury. Thus, that the queen might def- 
ray her rivals, it was neceflary the laft rings 
oftjie body fliould remain uncovered, there- 
feue the jroyal nymphs muft only form im- 
ferfe& coccoons. Tou will obferve, that 
tifc laft rings alone fliould be expofed, for 
£kp ftmgjcan penetrate no other part : the 
; ke^,and thorax are proteSed by conneft- 
v cd Ihelly plates which-it cannot pierce. 

Hitherto, philofophers have claimed our 
^admiration of nature, in her care of preferv- 
ingand multiplying the fpecies.. But from 
; the fads I relate, we muft admire her pre- 
cautions in expofing certain individuals to 
^ a mortal danger. 

; r The detail on which I have juft enter- 
, 3d clearly indicates the final caufe of the 
opening left by the royal worms in their coc- 
coons ; but it does not fhew whether it is 
in confequeijce of a particular inftinft th^it 
. they leave this opening, or whether the 
\ widenefs of their, cells prevents them fr#m 
ftretching the thread- up to the top. This 
: ^ queftion 
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queftion iaterefted me «ry mtock > the aft* 
ly method of deciding it wa$ to obfem Ae 
worms while fpinniag, whi<& cannot be 
done in their opaque cells- It then oeCtoP* 
red to me td»diflodge them from their ovm 
habitations, and introduce them in*o gfe& 
tubes, blown in exa& imitations o£ the dif- 
ferent kind of cells* The itfoft difficufc 
part of the operation cdnfifted iftexIMdi^ 
worms and intr-oducing them here y but 
my affiftant accompliihed it with much ad- 
drefc. He opened feveral sealed royal cells* 
where we knew the larvse were about to* 
begin their coccoons, and, taking them 1 
gently out,, introduced one into each of 
my glafs cells without the fmalleft injury. 

They foon prepared to work ; and com-* 
menced by ftretching the anterior part of 
the body in a ftraight line, while the other 
was bent in a curve. This formed a curve 
of which the longitudinal fides of the cell* 
were tangents, and afforded two points <& 
fupport. The head was next conduced to 
the different parts of the cell which it could 

reach, 
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ttach, and it carpeted the furface with a 
thick bed of filk. We remarked that the 
threads were not carried from one fide to 
another, and that this would have been im- 
practicable, for the worms being obliged to 
fupport themfelves, and to keep the pofte^ 
tior rings curved, the free and moveable 
part of the body was not loiig enough for 
the mouth to reach the fides diametrically 
oppofite, and fix the threads to them. You 
will remember, Sir, that the royal cells are 
of a pyramidal form, with a wide bafe, and* 
long contraded top* Thefe cells hang per- 
pendicularly in the hive, the point down- 
wards, from which pofition the royal,worm 
can be fupported in the cell, only when the 
curvature of the pofterior part forms two 
points of fupport ; and that it cannot ob- 
tain this fupport without refting on the low- 
er part, or towards the extremity. There- 
fore if it attempted to ftretch out and fpin 
towards the wide end of the cell, it could 
not reach both fides from being too diflant. 
One part would be touched by its extremi- 
o . ty, 
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ty, the other by its back, and it would con- 
fequently tumble down. I have particular- 
ly afcertained the fad in glafs cells that 
were too large, and of which the diameter 
was greater towards the point than is ufual 
in cells ; there they were unable to fupport 
themfelves. 

Thefe firfl: experiments obviated the fuf- 
picion of any particular inftind in the roy- 
al worms. They proved, if the worms 
fpun incomplete coccoons, it was becaufe 
they were forced to do fo by the figure of 
their cells. However, I wifhed to have 
evidence ftill more direft. I put them in- 
to cylindrical glafs cells, or portions of 
glals tubes refembling common cells, and 
1 had the fatisfaction of feeing them fpin 
complete coccoons, as the worms of work- 
ers do. Laftly, 1 put common worms in 
very wide cells, and they left the coccoon 
open. Thus it is demonftrated, that 
the royal worms, and thofe of workers, 
have the fame inftin& and the fame 
induftry, or in other words, when litu- 

ated 
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ated in the fame circumftances, the courfe 
they follow is the lame, I may here add, 
-that the royal worms artificially lodged in 
cells, where they can fpxn complete coc- 
coons, undergo all their metamorpholes 
equally well. Thus the neceffity impofed 
on them by nature, of having the coccoons 
open, is not neceflfary' for their increment ; 
nor has it any other objeft than that of 
expofing them to the certainty of perifhing 
by the wounds of their natural enemy ; an 
obfervation new and truly Angular. 

I ought to relate my experiments on the 
influence that the fize of the cells has on 
bees. It is to you, Sir, that I axil indebt- 
ed for fuggefting them. 

As we fometimes find males fmaller than 
they ought to be, and alfo queens more 
diminutive than ufual, it was defirable to 
obtain a general explanation, to what de- 
gree the cells, where bees pafs the firft peri- 
od of their exiftence, influence their fize. 
With this view, you have advifed me to 
o 2 remove 
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remove all the combs eompofed of com* 
men cells, and to leave thofe confifting of 
large cells only. It was evident if the com-, 
mon eggs which the queen would lay in 
thefe large cells produced workers of lafg-- 
er fi?e, we were bound to conclude that 
the fize of the cells had a fenfible influence 
on the fize of the bees. The firft time I 
made this experiment, it did not fucceed* 
becaufe weevils lodged in the hive difeour* 
aged the bees. But I repeated it afterwards* 
and the refult was very remarkable. 

I removed the whole comb, confifting of 
common cells, from one of my beft glafa 
hives, and left that compofed of males* cella 
alone : and to avoid vacuities, 1 fupplied 
others of the fame kind. This was in June* 
the feafon mod favourable to b$es, I ex> 
pe&ed that the bees would quickly have re* 
paired the ravages produced by this opera* 
tion in their dwelling ; that they would la* 
bour at the breaches, and unite the new 
combs to the old. But I was very much 
furprifed tp fee that they did uot .begin ta 

WQ*kA 
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work. Expe&ing they won'd refume their 
a&ivity, I continued obferving them fever- 
al days ; however, my hopes were difap* 
pointed. Their homage to the queen was 
not interrupted indeed ; but except in this, 
their condud: to the queen was quite dif- 
ferent from what it ufually is; they clutter- 
ed on the combs without exciting any fen- 
fible heat. A thermometer among them 
rofe only to 8i°, though ftanding at 77 
in the open air. In a word, they appear- 
ed in a ftate of the greateft defpondency. 

The queen herfelf, though very fertile, ancj 
though (he muft have been opprefled by her 
eggs, helitated long before depofiting them 
in the large cells ; fhe chofe rather to drop 
them at random than lay in cells unfuita- 
ble. However, on the fecond day, we found 
fix that had been depofited there with all 
regularity. The worms were hatched three 
days afterwards, and then we began to 
ftudy their hiftory. Though the bees pro- 
vided them with food, they did not care- 
fully attend to it ; yet I was in hopes they 
3 migjit 
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might be reared. I was again difappouit- 
ed ; for next morning all the worms had 
difappeared, and their cells were left emp- 
ty. Profound filence reigned in the hive ^ 
few bees left it, and thefe returned without 
pellets of wax on the limbs ; all was cold 
and inanimate* To promote a little mo- 
tion, I thought of fupplying the hive with 
a comb, compofed of large cells, full of 
male brood of all ages*. The bees,, which, 
had twelve days obftinately refufed work^ 
ing in wax, did not unite this comb to thek- 
own. However, their induftry was awak- 
ened in a way that I had not anticipated.. 
They removed all the brood from this 
comb, cleaned out the whole cells, and 
prepared them for receiving new eggs, I 
•cannot determine whether they expe&ed 
the queen to lay, but it is certain, if they 
did fo they were not deceived.. From thk 
moment, fhe no longer dropped her eggs ^ 
but laid fuch a number in the new comb, 
that we found five or fix together in the 
fame cell. I then removed all the combs 

compofed 
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compofed of large cells to fubftitute fmall! 
cells in their place,, an operation which; 
leftored complete aftivity among; the bees~ 
• The peculiarities of this experiment feem* 
worthy of attention., It proves that nature 
does not allow the queen the choice of the 
eggs fhe is to lay.. It is ordained that, at 
a certain time, of the year, fhe fhall produce 
thofe of males, and at another time the 
eggs of workers, and this order cannot be 
mverted. We have feen that another fa£t 
fed me to the fame confequence j and as*, 
that was extremely important, I am delight^ 
ed to have it confirmed by a new obferva- 
lion. Let me repeat, therefore, that the 
eggs are not indifcriminately mixed in the 
evaries of the queen, but arranged fo that, 
at a particular feafon, fhe can lay only a 
Certain kind • Thus, it would be vain at 
that time of the year, when the queen, 
fhould lay the eggs of workers, to attempt 
forcing her to lay male eggs, by filling the 
hives with large cells ; for, by the experi- 
ment juft defcribed, we team* that fhe will 

. rather 
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rather drop the workers eggs by chance 
than depofit them in an unfuitable place j 
and that fhe will not lay. the eggs of males. 
I cannot yield to the pleafure of allowing 
this queen difcernment or forefight, for I 
ojrferve a kind of inconfiftency in her con- 
duct. If fhe refufed to lay the eggs of 
workers in large cells, becaufe nature has 
mftru&ed her that their fize is neither pro- 
portioned to the fize nor neceflities of com- 
mon worms, would not fhe alfo have been 
mftru&ed not to lay feveral eggs in one 
cell ? It feems much eafier to rear <i work- 
er's worm in a large cell, than to rear 
feveral of the fame fpecies in a fmall one. 
Therefore, the fuppofed difcrimination of 
bees is not very confpicuous. Here the 
mod prominent feature of induftry appears 
in the common bees. When I fupplied 
them with a comb of fmall cells, full of 
male brood, their activity was awakened; 
but inftead of beftowing the neceflary care 
on this brood, as they would have done in 
every other fituation, they deftroyed the 

whol« 
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whole nymphs and larvse, and cleaned out 
their cells, that the queen, now oppreffed 
with the neceflity of laying, might fuffer no 
delay in depositing her eggs. Could we 
allow them either reafon or refle&ion, this 
would be an interefting proof of their af* 
fe&ion for her. 

The experiment, now detailed at lengthy 
not having fulfilled my objeft in deter* 
mining the influence of the fize of the cells, 
on that of the worms, I invented another 
which proved more fuceefsful. 

Having feie&ed a comb of large cells* . 
containing the eggs and worms of males* 
I removed all the worms from their farina, 
and my afliftant fubftituted thofe of work- 
ers a day old in their place. Then he in* 
traduced this comb into a hive that had 
the queen. The bees did not abandon 
thefe fubftituted worms j they covered their 
cells with a top ahnoft flat, a kind quite 
different from what is put on the cells of 
males ; which proves, that they were well 
aware that thefe t though inhabiting large 

cells* 
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cells, were not males. This comb remain- 
ed eight days in the hive, counting from 
the time the cells were fealed. I then re- 
moved it to examine the included nymphs, 
which proved thofe of workers in different 
ftages of advancement; but, as to lize 
and figure, they perfe&ly refembled what 
had grown in the fmalleft cells. I thence 
concluded, that the larvae of workers do 
not acquire greater fize in large than in 
fmall cells. Although this experiment was 
made only once, it feems decifive. Na- 
ture has appropriated cells of certain di- 
menfions for the worms of workers while 
in their vermicular ftate j undoubtedly fhe 
has ordained that their organs fhould be 
fully expanded, and there is fufficient fpace 
for that purpofe; therefore more would be 
ufelefs. Their expanfion ought to be no 
greater in the molt fpacious cells than in 
thofe appropriated for them. If fome cell? 
fmailer than common ones are found in 
combs, and the eggs of workers are de» 
pofited there, the fize of the bees will pro- 
bably 
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bably be lefs than that of common work- 
ers, becaufe they hare been cramped in the 
cells ; but it does not thence enfue, that 
a larger cell will admit of them growing to 
a greater fize. 

The effed produced on the fize of 
drones by the fize of the cells their worms 
inhabit, may ferve as a rule for what 
fhould happen to the larvae of workers in 
the fame circumftances. The large cells of 
males are fufficiently capacious for the per- 
fect expanfion of their organs. Thus, al- 
though reared in cells of ftill greater capa- 
city, they will grow no larger than com- 
mon drones. We have had evidence of 
this in thofe produced by queens whofe 
fecundation has been retarded. You will 
remember, Sir, that they fometimes lay 
male eggs in the royal cells. Now, the 
males proceeding from them, and reared 
in cells much more fpacious than nature 
has appropriated for them, are no larger 
than common males. Therefore it is cer- 
tain, that whatever be the fize of the cells 

where 
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where the worms acquire their mcrettteftt* 
the bees will attain no greater fize than it 
peculiar to their fpecies. But if, in then* 
primary form, they live in cells fmaller 
than they (hould be, as their growth will 
be checked, they will not attain the ufual 
fize, of which there is proof in the follow* 
ing experiment. I had a comb confifting of 
the cells of large drones, and one with 
thofe of workers, which alfo ferved for the 
male worms. Of thefe, my affiftant took 
a certain number from the fmalleft cells* 
and depofited them on a quantity of food 
purpofely prepared in the large ones j and 
in return he introduced into the fmall cells 
the worms that had been hatched in the 
other, and then committed both to the care 
of the workers in a hive where the queen 
laid the eggs of males only* The bees 
were not affe&ed by this change; they took 
equal care of the worms ; and when the 
period of metamorphofis arrived, gave both 
kinds that convex covering ufually put on 
thofe of the males. Eight days afterwards, 

we 
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we removed the combs, and found, as I had 
expe&ed, nymphs of large males in the 
large cells, and thofe of fmall males in the 
finall ones. 

You fuggefted another experiment which 
I carefully made, but it met with an un- 
forefeen obftacle. To appreciate the in- 
fluence of the royal food on the expanfion 
of the worms, you defired me to fuppty 
the worm of a worker in a common cell 
with it. Twice I have attempted this opera- 
tion without fuccefs. Nor do I think it 
can ever fucceed. If bees get the charge 
of worms, in whofe cells the royal food is 
depofited, and if at the fame time they have 
a queen, they foon remove the worms and 
greedily devour the food. When, on the 
contrary, they are deprived of a queen, 
they change the cells containing worms 
into cells of the largeft kind. Then the 
worms will infallibly be converted to 
queens. 

But there is another fituation where we 

can judge of the influence of the royal 

p food, 
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food adminiftered to worms in common 
cells. I have fpoken at great length in 
my letter on the exiftence of fertile work- 
ers. You cannot forget, Sir, that the ex- 
panfion of their fexuai organs is owing to 
the reception of fome particles of royal jel- 
ly, while in the vermicular form. For want 
of new obfervations, I mufl refer you to 
what is previoufly faid on the fubje&. 

Pregnt, 4 September 1791. 



LETTER 



Digitized 



by Google I 



( 171 ) 



LETTER IX. 



CX T6E FORMATION OF S WARMS. 

J. can add but a few fe&s to the informa- 
tion M. de Reaumur has communicated 
relative to fwarms. 

A young queen, according to this cele- 
brated naturalift, is always or almoft al- 
ways at the head of a fwarm j but he does 
not affert the fa& pofitively, and had fome 
doubts on the fubje&. " Is it certain*" 
p 2 fays 
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fays he, " as we have hitherto fuppofed, in 
" coincidence with all who have treated of 
" bees, that the new colony is always 
" conduced by a young mother ? May 
" not the old mother be difgufted with her 
" habitation ? or may (he not be influen- 
" ced by fome particular circumftances to 
" abandon all her poffeffions to the young 
5 C female ? I wifh it had been in my power 
" to folve this queftion otherwife than by 
" mere probabilities, and that fome misfor- 
" tune had not befallen all the bees whole 
" queen I had marked red on the thorax. 5 * 

Thefe expreffions feem to indicate, that 
M. de Reaumur fufpe&ed that the old * 
queens fometimes conduced the young 
fwarms. By the following details, you will 
obferve, that his fufpicions are fully juftifi- 
ed. / 

In the courfe of fpring and fummer, the 
fame hive may throw feveral fwarms. The 
old queen is always at the head of the firft 
colony j the others are condu&ed by young 
queens. Such is the fad which I fhall now 

prove* J 
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proves and the peculiarities attending it; 
fhall be related. 

But previous to entering on this fubjeft* 
1 fhould repeat what has already been fre- 
quently obferved, that the leaf or flat hives 
are indifpenfible in ftudying the induftry 
and inftind of bees. When they are left 
at liberty to conduct feveral rows of paral* 
lei combs, we can no longer obferve what 
is continually paffing between them, or 
they muft be diflodged by water or fmoke, 
for examining what has been conftru&ed * % 
a violent proceeding, which has a materi- 
al influence on their inftin£t, and con- 
fequently expofes an obferver, to the rifk 
of fuppofing fimple accidents permanent 
laws. 

I now proceed to experiments proving 
that an old queen always cbndu&s the firft 
fwarm. 

One of my glafs hives confifted of three 
parallel combs, placed in fquares that open- 
ed like the leaves of a book. It was well 
peopled and abundantly provided with 
p 3 honey* 
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honey, wax, and brood, of every age. On 
the fifth of May 1788, I removed the 
queen, and on the fixth, transferred all the 
bees into another hive, with a fertile queen 
at lead a year old. They entered eafily 
and without fighting, and were in general 
well received. The old inhabitants of the 
hive, which, fince privation of their queen* 
had begun twelve royal cells, alfo gave the 
fertile queen a good reception ; they pre- 
fented her with honey, and formed regular 
circles around her. However, there was a 
little agitation in the evening, but confined 
to the furface of the comb where we had 
put the queen, and which fhe had not quit- 
ted. All was perfe&ly quiet on the other 
fide of this comb. 

In the morning of the feventh, the bees, 
had deftroyed the twelve royal cells, but* 
independent of that, order continued pre- 
valent in the hive; the queen laid the 
eggs of males in the large cells, and thofe 
of workers in the fmall ones, refpe&ivelyi 

Towards 
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Towards the twelfth, we found the 
bees occupied in conftru&ing twenty-two 
royal cells, of the fame fpecies defcrib- 
ed by M. de Reaumur, that is the bafes 
not in the plane of the comb, but append- 
ed perpendicularly by pedicles or ftalks of 
different length, like ftala&ites, on the edge 
of the paffage made by the bees through 
their combs. They bore confiderable re- 
femblance to the cup of an acorn, and the 
longeft were only about two lines and a 
half in depth from the bottom to the ori- 
fice. 

On the thirteenth, the qu,een feemed al- 
ready more flender than when introduced 
into the hive ; however fhe (till laid fome 
eggs, both in common- cells and thofe of 
males. We alfo furprifed her this day 
laying in a royal cell : flie firft diflodged 
the worker there employed, by pufliing it 
away with her head, and then fupported 
herfelf by the adjoining cells while depofit- 
ing the egg. 

On 
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On the fifteenth, the queen was ftill 
more flender : the bees continued their at- 
tention to the royal cells, which were alL 
unequally advanced; fome to three or four; 
lines in height, while others were already 
an inch long j which proved that the 
queen had not laid in the whole at the: 
fame time. 

At the moment when lead expefted^ 
the hive fwarmed on the nineteenth ; we 
were warned of it by the noife in the air y 
and haftened to colled and put the bees 
into a hive purpofely prepared. Though 
we had overlooked the fads attending the 
departure of the fwarm, the objeft of this, 
experiment was fulfilled ; for, on examina- 
tion of all the bees, we were convinced they , 
had been conduced by the old queen; by. 
that we introduced on the fixth of the 
month, and which had been deprived of one 
of the antennae. Obferve, there was no other, 
queen in this colony. In the hive fhe had 
left, we found feven royal cells clofe at the: 
top, but open at the fide, and quite empty. 

Eleven 
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Eleven more werefealed ; and fome others 
newly begun ; no queen remained in the 
hive. 

The new fwarm next became the objedt 
of our attention: we obferved it during 
the reft of the year, during winter and the 
fubfequent fpring ; and, in April, we had 
the fatisfa&ion of feeing a new fwarm de- 
part with the fame queen at its head that 
had conduced the former fwarm in May 
the preceding yean 

You will remark, Sir, that this experi- 
ment is pofitive. We put an old queen in 
a glafs hive while laying the eggs of males. ^ 
The bees received her well, and at that 
time began to conftruft royal cells $ (he laid 
in one of them before us j and in the laft 
place led forth the fwarm. 

We have feveral times repeated the fame 
experiment with equal fuccefs. Thus it 
appears inconteftible, that the old queen 
always condu&s the firfl fwarm ; but never 
quits the hive before depofiting eggs in the 
, royal cells$ from which other queens will 

proceed 
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proceed after her departure. The beesr 
prepare thefe cells only while the queen 
lays male eggs ; and a remarkable faft at- 
tends it, that after this laying terminates, 
her belly being confiderably ditniniflied, flte 
can eafily fly, whereas, her belly is previouf- 
ly fo heavy fhe can hardly drag it along. 
Therefore it is neceffary fhe fhould lay in> 
order to be in a condition for undertaking 
her journey, which may fometimes be very- 
long. 

• But this fingle condition h not enoughs 
It is alfo requifite that the bee* be Very 
numerous: they fhould even be fuper- 
abundant, and a perfon might fay they are 
aware of it : for, if the hive is thin, no 
royal cells are conftru&ed when the male 
eggs are laid, which is folely at the period 
that the queen is able to condu& a colony. 
This fa& was proved by the following ex- 
periment on a large fcale. 

On the third of May 1788, we divided 
eighteen hives into two portions ; all the 
queens were about a year old. Thus each 

portion 
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portion of the hives had but half the bees 
that were originally there. Eighteen halves 
wanted queens, but the other eighteen had 
very fertile ones. They foon began to lay 
tiie eggs of males; but, the bees being 
few, they did not conftruft royal cells, and 
none of the hives threw a fwarm. — There- 
"" fore, if the hive containing the old queen 
is riot very populous, fhe remains in it un- 
til the fubfequent fpring ; and if the popu- 
lation is then fufficient, royal cells will be 
conftru&ed : the queen will begin to lay 
\male eggs, and, after depofiting them, will 
iffue forth at the head of a colony, before 
the young queens are produced. 

Such is a very brief abftraft of my ob- 

fervations on fwarms coftdu&ed by old 

fc queens. You muft excufe the long detail 

m which I am about to enter, concerning 

'the hiftoryof the royal cells left by the 

queen in the hive. Every thing relative to 

this part of the hiftory of bees has hitherto 

-been very obfeure. A long courfe of ob- 

fervations, protrafted even during feveral 

years, 
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jears, Was neceflary to remove, in fomc 
degree, the veil that concealed thefe mys- 
teries. I have been indemnified: far tfce 
trpuble, indeed, by the plea&re.of filing 
my experjmei*ts reciprocally c 4 Q»fe*ne<i# 
but, considering the affiduity ire*t*we<fcr£fli 
thefe refearches, they were truly v®cy-l& 
borious. « . . . ^. x 

.Haying eftabliflied in 1 788 a$4 -,17.89, 
that queens a year old condu&ed the firft 
fwarm, and that they left woreas or nymphs 
in the hive to transform into queens in their 
jurn; I endeavoured, in 1790, ta profit 
by the goodnefs of the fpring*, to ftudy all 
that related to thefe young queens ; andtl 
ftall now extract the chief experiment* 
from my journal. • * f >& t 

On the fourteenth of May, *we kitfxadtftf 
ced two portions of bees, frqm the;,ftra» 
hives, into a large glafs hive yeryjflat; aa^ 
allowed them only one .qijeen of the pre* 
ceding year, and which had already com- 
menced laying La its native hiye. We ife 
troduced her oji the fifteenth, She was 
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very fertile. The bees received !ier well* 
and fiie foon began to lay in large and fmall 
cells alternately. 

On the twentieth, we law the formation 
of twelve royal cells, all on the edges of 
the communications, or paffages through 
the combs, and fhaped liked ftaladites. 

On the twenty-feventh, ten ware much 
but unequally enlarged ; but none fo long 
as when the worms are hatched. 

On the twaity-eighth, previous to which 
the queen had not ceafed laying, her belly 
was very Sender, and flie began to exhibit 
figns of agitation. Her motion foon be- 
came more lively, yet {he (till continued 
examining the cells as when about to 
lay > fometimes introducing half her 
belly, but fuddenly withdrawing it, with- 
out having laid. At other times flie de~ 
pofited an egg, which lay in an irregular 
pofition, on one fide of the hexagon, and 
not fixed by an end to the bottom of the 
cell. The queen produced no diftinft found 
in her courfe, and we heard nothing dif- 
ferent from the ordinary humming of bees, 
<k She 
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She paffed over thofe in her way ; fome- 
times when fhe flopped, the bees meeting 
her alfo flopped ; and feemed to confider 
her. They advanced brifkly, flruck her 
with their antennae, and mounted oh 
her back. She then went on carrying 
fome of the workers on her back. 
None gave her honey, but fhe volun- 
tarily took it from the cells in her tfsty. 
The bees no longer inclofed and formed 
regular circles around her. The firft, k- 
roufed by her motions, followed her run- 
ning in the fame manner, and in their paf- 
fage excited thofe flill tranquil on the 
combs. The way the queen had traverfed 
wa$ eyi.deat after fhe left it, by the agita- 
tion created, which was never afterwards 

. quelled : fhe had foon vifited every part fctf 
the hive, and occafioned a general agita- 
tion ; if fome places flill remained tranquil, 
the bees in agitation arrived, and commu- 
nicated their motion. The queen ite 
longer depofited her eggs in cells j fhe let 
£hem fall fortuitoufly: nor did the bees 

, any longer watch over the young j they 

ran 
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ran about in every different dire&ionj even 
tl^ofe returning from the fields, before the 
agitation came to its height, no fooner en* 
tered the hive than they participated in 
thefe tumultuous motions. They neglec- 
ted to free themfelves of the waxen pellets 
on their limbs, and ran blindly about. At 
lift the whole rufhed precipitately towards 
tlie outlet's of the hive, and the queen along 
*ith them. 

As it was of much confeqii^nee to fee 
tfce formation of new fwarms in this hive, 
and, for that reafon, as I wifhed it to con* 
tinue very populous, 1 removed the queen, 
at the moment fhe came out, that the bees 
might, not fly too far, and that they might 
jEturn. In fad, after lofing their female, 
tfeey did return to the hive. To increafe 
t$ie' population ftill more, I added another 
fwarm, which had come from a ftraw hive 
on the fame morning, and removed its 
queen alfo. 

All thefe fafts were certain, and appear- 
ed fufceptible of no error. Notwithftan^ 
/ %2 ing 
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ing this, I was particularly earneft to learn 
whether old queens always followed the 
fame courfej which induced me, on 
the twenty-ninth, to replace, in the gla&, 
hive, the queen a year old, which had hi- : 
therto been the fubjeft of my experiment^ 
and had juft began to lay the eggs of 
nudes. On the fame day, we found one 
of the royal cells left by the preceding- 
queen larger than the reft ; and, /from its 
length, fuppofed the included worm two 
days old; die egg had, therefore, beeji 
laid on the twenty-fourth by that queen, 
and the worm was hatched on the twenty- j 
feventh. On the thirtieth, die queen laid, 
a great deal in the large and fmall cells 
alternately. Now, and the two foUjMfri 
ing days, the bees enlarged feveral ifflfflta 
cells, but unequally, which proved that o 
they included larvae of different ages. Oye~ 
was clofed on the firft of June, and on the, 
fecond another. The bees alfo commen- 
ced fome new ones. All was petfe&ly, 
quiet at eleven in the morning } bujt, at ? 

mid- 
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tfiM-day\ the queen, From the utmoft tran-* 
<^i!iiify]' became evidently agitated ; and 
Iter agitation infenfibly communicated to 
toe Vomers in : every part of their dwelling.* 
Ei a Yew minutes they precipitately crowds 
d!F^H£ J &trances, and, along with the 
^ee^eft the hive. After they had fe# 
tfea on tfte branch of a neighbouring tree,* 
l^ou^K^for the queen; thinking that, by' 
ifcihoving her, the bees might return to the 
Bfve, which a£tualfy enfued. Their firft* 
aiife feiSmed to confift in feeking the fe- 
male ; they were ftill in great* agitation^ 
Hut gradually calmed; and in three hours' 
tffaiplbte tranquillity was reftored. 
^^hey had ritfumed their ufual occupa- 
tfotts oh the third : they attended to the* 
ypuiig, worked Within the open royal cells,- 
ana alfb watched on thofe that were fhiit/ 
*f fiey macle <L waved work on them, not 
by applyiiig'wax cordons* but by remov^ 
mg~wax from the furface. Towards the* 
to|> this waved work is almoft impercepti-: 
bfe J It becomes deeper above* and tbs; 
<L3 workers 
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workers excavate it ftfll mere irorrv thence* 
to the bafe of die pyramid. The cell, teitcte 
once &ut, alio becomes thinner £ a&d^ 
fo much fc, immediately preceding^ llife 
queen's metamorphofis from a nymph? 
that all its motions are perceptible tbfotigite 
the 4 thin covering of wax .on which {he 
waved work is founded, k is airefcyi*e#f 
markable circumftance, that m making *fo& 
cells thinner, from the moment they anfe 
ciofed, the bees know to regulate their Ja* 
bour fo that it terminates only when fthcf 
nymph is ready to Undergo it? laft roetsiH 
morphofis. 

On th6 feventh day the coccoon istte 
moft completely unwaxed> if I may life &# 
e*preffio&> *t the part ne*t t£<il*'fen£- 
and thorax of the queem Thitf opeilUkfo 
fecilhates her exit; for ih^MsnWMngW 
do but cut the filk that forms the*<ote*»^ 
-Moft probably the objed is, to promo^ 
evaporation of the fuperabdndamit fluids of 
the nymph* I have made fome dined ex- 
periments to afeertaia the feft, but they 

are 
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am<yet"\infinift*cd. A third roy*l cell was 
efofigt J^tbe bees- on the feme day, the 
tfci*d:x)f Jane, twenty-four hours after 
«Wii^ithe Second, The like was done to 
^d^r royal cells fuccefiively, during the. 
fttidequemi days. 

srfEvripy 'moment of the seventh, we ex* 
peftf d>tte queen to leave the royal cell* 
ftbtixMbe thirtieth of May. The frveft. 
day f i&d elapfed. The waving of her cell 
w*s ib deep, that what pafifed within wa» 
prttty perceptible ; ^e could difcern that 
tie filk irfthecoccoon wa$ cut circularly, a^ 
line and a half from the extremity,; but the 
bfees bang unwilling that &e fhould yet quk 
^gfe ^ell, they had foldered the covering to 
it£9t& feme particles of wax, Wipt feem- 
^BwfefingW^ wfcSf that ^^ female emit- 
t©4 $ti»i#;diftin& found, or clacking from 
h#4>H&n. f It was (till more audible in 
ttaiK&llngs and even confided of fevei^d 
ttpflttpftou; notes in rapid fucceffion. . 

:c . \ Th« 

-'V: - - .;. . •:- • t . ...... 
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The fame, found proceeded from the roy- 
al cell on the eighth. Several bees kej* 
guard round each royal cell. 

The firft cell opened on the ninth. Tfrie- 
young queen was lively, flenderi and or a 
brown colour. Now, we uriderftood why 
bees retain the female captive in tneir 
cells, after the period for transfbrmaftofif* 
has elapfed ; it is, that they may be able w> 
fly the inftant they are hatched. The new 
queen occupied all our attention. When ' 
fhe approached the other royal cells, the 
bees on guard pulled, bit her, and chafed * 
her away ; they feemed to be greatly irri- ? 
tated againft her, and fhe enjoyed train-' 
quillity only when at a good diftance from 
thefe cells* This procedure was frequent- 
ly repeated through the day. She twice- 
emitted the found ; in doing so fhe ftbody 
her thorax againft a comb, and tlie - wings? 
crofTed on her back ; they were in motion* ; 
but without being, unfolded or further* 
opened. Whatever might be the caiufe of" 
her affuraing this attitude, the. bees were 

affe&ed 



Digitized 



by Google 



FORMATION Of SWARMS, 189 

algf&ed by k ; all hung down their heads, 
apd remained motionlefs. 

The hive prefented the fame appearan- 
ces on the following day. Twenty-three 
royjri ^ells yet remained, afliduoufly guard- 
ed by a great many bees. When the 
queen approached, all the guards became 
agitated, furrounded her on all fides, bit* 
apd commonly drove her away ; fometime* 
when in thefe circumftances, fhe emitted, 
h^r found, affuming the pofition juft des- 
cribed, from that moment the bees became 
motionlels. 

The queen confined in the fecond cell 
had not yet left k, and was heard to hum 
feveral times. We accidentally difcovered 
hotir the bees fed her. On attentive ex* 
aminatjoi}, a (mall aperture was percepti- 
bly in the, end of the coccoon which fhe 
had cut tp efcape, and which her guards 
had again covered with wax, to confine 
her ftill longer. She thruft her trunk 
through the cleft ; at firft the bees did not 
obferve it alternately thruft out and drawn ; 

in, 
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in, but one at length perceiving it, came t# 
apply its trunk to that of the captive queen, 
and then gave way to others that alfo ap- 
proached her with honey. x When fatisfiei 
flie retraced her trunk, and the bees again 
clofed up the opening with wax. 

' The queen this day between twelve and 
one became extremely agitated. The rojfc 
al cells had multiplied very much; {he 
could go no where without meeting thenr r 
and on approaching (he was very roughly 
treated. Then fhe fled, but to obtain na 
better reception* At laft, thefe things* agt * 
tated the bees j* they precipitately rufhfcd 
through' the outlets of the hive, and fettled 
on a tree in the garden. It Angularly hap- ; 
pened that the queen Was herfelf unable t?/ 
follow or conduQ: the fwarm. She had ' 
attempted to pafs between two royal cell* ' 
bfefore they were abandoned by the beer ; 
guarding them, and (he was fo confined* 
and maltreated as to be incapable of mov- 
ing. We then removed her into a fepar- 
ate hive prepared for a particular experi- 

1 mentj 



Digitized 



3d by Google 



« FORMATION OF SWARMS. 1<)1 

ment y the bees, which had cluftered on a 
branch, foon difcovered their queen was 
not prefent, and returned of their own ac- 
cord to the hive. Such is an account of 
the fecond colony of this hive. 

' We were.extremely felicitous to afcertain 
what would become of the other royal cells. 
Four of the clofe ones had attained com- 
plete maturity, and the queens would have 
left them had not the bees prevented it. 
They were not open either previous to the 
agitation of the fwarms, or at the moment 
of fwarming. 

None of the queens were at liberty on 
the eleventh. The fecond fhould have 
transformed on the eighth ; thus fhe had 
been three days confined, a longer period 
than the firft which formed the fwarm. 
We could not difcover what occafioned 
the difference in their captivity. 
• € On the twelfth, the queen was at laft li- 
berated, as we found her in, the hive. She 
had been treated exa&ly as her predeceffor; 

the bees allowed her to reft in quiet, when 
. diftant 
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diftant from the royal cells, but fermented 
her cruelly when (he approached them. 
We watched this queen a long time, but 
not aware that (he would lead out a co- 
lony, we left the hive for a few hours. Re- 
turning at mid-day, we were greatly fur- 
prifed to find it almoft totally deferted. 
During our abfence, it had thrown a prodi- 
gious fwarm, which (till cluftered on the 
branch of a neighbouring tree. We alfo 
faw with aftoniflunent the third cell open, 
and its top conne&ed tofit as by a hingfc. 
In all probability the captive queen, profit- 
ing by the confufion that preceded die 
fwarming, efcaped. Thus, there was Jio 
doubt of both queens being in the fwarm. 
We found it fo ; and removed them, that 
the bees might return to the hive, which 
they did very foon. 

While we were occupied in this opera- 
tion, the fourth captive queen left her pri- 
fon, and the bees found her on returning. 
At firft they were very much agitated, 
but calmed towards the evening, andtt. 

fumed 
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famed their wonted labours* They form- 
ed a ftti£t guaiji around the toyal cells, 
-Mahd^took great care to remove the queen 
owbefcevefc flie attempted to approach* Eigh- 
c^fenctoyal cella now remained to be guard- 

L^-^Dhe fifth queen left her cell at ten at 

^ftiglit^' therefore two jqueens were now m 

t-iheAiVe; They immediately began fight- 

-<4flgr i>ut came to difengage themfelves from 

*€ach other. However they fought feveral 

■tim^s during the night without any thing 

-'Mfecifive* Next day, the thirteenth, #e 

•'Vttaeflkd the death of one, which fell by 

■ the wounds of her enemy. This duel was 

* quite fimilar to what is faid of the com- 

^-batsf of queens. 

<*- ^^he^^ftorious queen now prefented a 
very Angular fpe&acle. She approached 
-f^^yat; cell,. and took this moment to ut- 
-£*$r,< 4§ieVJbu$d, and affume that pofture, 
c^tthreh-'-ftrikcr the bees morionlefs. For 
fbfbi^miauies, we conceived, that taking 
*s*draitags of the dread exhibited by the 
h;v/ r workers 
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workers on guard, fhe would opeti it, 
. and deftroy the young female j alfo fhe 
prepared, to mount the cell ; but in do- 
ing fo fhe ceafed the found, and quitted 
that attitude which paralyfes the bees. 
The guardians of the cell inftantly took 
courage} and, by means of tormenting and 
biting the queen, drove her away. 

On the fourteenth, the fixth young queen 
appeared, and the hive threw a fwarm, 
with all the concomitant diforder before 
defcribed. The agitation was fo confider- 
able, that a fuffieient number of bees did 
not remain to guard the royal cells* and 
feveral of the imprifoned queens were thus 
enabled to make their efcape. Three were 
in the clufter formed by the fwarm, and 
other three remained in the hive. We 
removed thofe that had led the colony, to 
force the bees to return. They entered 
the hive, refumed their poll around the 
. royal cells, and maltreated the queens when 
approaching. t 

A 
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A duel took place in the night of the 
fifteenth, in which &ne queen fell. We 
found her dead next morning before the 
hive; but three ftill remained, as otie had 
been hatched during night. Next morning 
we faw a duel. Both combatants were ex- 
tremely agitated, either with the defire . 
of fighting, or the treatment of the bees, 
when they came near the royal cells. Their 
agitatiqn quickly communicated to the reft 
of the bees, and at mid-day they departed 
impetuoufly with thd ^wo females. This 
was the fifth fwarm that had left the hive 
between the thirtieth of May and fifteenth 
of June. On the fixteenth, a fixth fwarm 
caft, which I Ihall give you no account of, 
as it fhewed nothing new. 

Unfortunately we loft this, which was a 
very ftrong fwarm j the bees flew out of 
fight, and could never be found. The hive 
was now very thinly inhabited. Only the 
few bees that not participated in the gene- 
ral agitation remained, and thofe that re- 
turned from the fields after the fwarm had 
R2 departed* 
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departed. The ceils w^re, therefore, flen- 
derly guarded ; the queens efeaped from 
them, and engaged in feveral combats* 
until the throve remained with the moft 
fuccefsful, 

Notwithftanding the vi&ories of this 
queen, fee was treated with great indif- 
ference from the fixteenth to the nine^ 
teenth, that is, the three days that fee pre^ 
ferved her virginity. At length, having; 
gone to feek the males, fee returned with 
all the external fign£ of fecundation, and- 
was henceforth received with every marl^ 
of refpeft j fee laid her firft eggs forty-&u 
l^ours after fecundation. .. 

Behoi4> Sir, a fimple and faithful ae-* 
count of my obfervatione on die formation 
of fwarma. That the narrative might be 
the more conne&ed, I have aveidftd'utfefo 
opting ft by the detail of feveral partkut 
tar- expejrin^nts which 1 made %t $b$ fame 
time for elucidating various obfcure points 
of their hiftory. Thefe feall bs tfeefub^ 
}e# of fature leftist. For, ahhpugh I 
* havs 
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have faid fo much, I hope ftill to intereft 
you. 

P&EGNTy 6. September 17 gu 



P. S. — In retifmg this letter, I find I 
have negle&ed taking notice of an objec- 
tion that may embarrafs my readers, and 
which ought to be anfwered. 

After the firft five fwarms had thrown,. 
I had always returned the bees to the hive: 
it is not furprifing, therefore, that it was 
continually fo fufficicntly (locked that 
each colony was numerous. But things are 
otherwife in the natural ftate : the bees 
qompofing a fwarm do not return to the 
hive; and it will undoubtedly be aiked. 
What refource enables a common hive to 
fwarm three or four "times without being, 
tea much weakened ? 
:;I cannot leffen the difficulty. I have ob- 
served that the agitation, which precedes the 
fwarming, is often fo confiderable, that 
raofi of the bees quit the hive, and in that 
r 3 ' cafe 
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cjdie we cannot well comprehend how, uh 
three or four days afterwards, it can be i& 
4 date to fend out another colony equally 
ftrong. 

But remark, in the firft place, that th^ 
queen leaves a prodigious quantity of 
workers 4, brood, which icon transforms} 
to bees > and in this way the population 
fometimes becomes afrnoft as great after 
swarming as before k. 

Thus the hive is perfe&iy capable of af- 
fording % fecond colony without being too* 
much weakened*, The third and fourtfe 
fwarn* weaken it more fenfibly j but the? 
inhabitants always remain in fufficient nuiDK 
ber to preferve the courfe of* their labours; 
uninterrupted $ and the lofles are foon re**, 
paired by the great fecundity of the queen,, 
a? fee lays above an hundred eggs a. day. . 

If, in fdme cafes, the agitation offwana*, 
iag is fo great, that all the bees participate: 
in it, and leave the hive, the defcrtion fctflfe 
but for a moment. . The hive throws only 
durimg the fineft part of the day, and it is 

then. 
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tEe* tftat thtf bf^i arc ranging through the 
country. ThofeT that are out, therefore* 
cannot fbare in the agitation? "when re- 
turned to the hive* they quietly refume 
their labours ;, and: their number ia not 
finally for, when the weather is fine, at 
leaft a third of the bees are employed ht 
the fields at once; 

Even in the moffi embarraffing cafe,, 
namely, Ayhefe the whole bees defert the 
hive, it does not follow, that all thofe endea- 
vouring to depart become meinbers of the: 
new colony. When this agitation or de~- 
lirium feizes them, the whole rufh for- 
ward' and accumulate towards the entrance 
ef the hive, anS are heated in fuch a man- 
ner that they perfpire copioully. % Thofe 
near the bottom,, and fupporting the weight: 
of all the reft, feem drenched in perfora- 
tion ; their wings grow moift * r they are. 
incapable of flight;, and even when able to* 
efcape, they advance no farther than the. . 
board of the hive, and foon return. 

Thole 
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Thofe that have lately left their cells re- 
main behind the fwarm, ftill feeble, they 
could not fupport themfelves in flight. 
Here then are alfo many recruits to peo- 
ple what we fhould have thought a defert- 
ed habitation* 
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LETTER X. 



ftW SAME SUBJECT CWW7JTWW. 

X o prefeve greater regularity in contimw 
iag the KUlory of fwarms, I think it proper 
to* ecapki&te in a fq^wftnfe the principal 
poihfg of the pracediag fetter, and to ex* 
patfate on eadi, cooeernipg the refill* of 
new ^experiments, refpefitiug which I tevcK 
{HH1**i*filei*t. 

la 
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In the firft place. If at the return of 
fpring, we examine a hive well peopled, and 
governed by a fertile queen, we fhall fee her 
lay a prodigious number of male eggs in the 
courfe of May, and the workers will chufe 
that moment for conjlrudingfeveral royal cells 
of the kind defcribed by M. de Reaumur. 
Such is the refult of feveral long continued 
obfervations, among which there has not 
been the flighted variation, and I cannot 
hefitate in announcing it as demonftrated. 
However, I lhould here add the neceffary 
explanation. It is neceffary that the queen, 
before commencing her great laying of the 
eggs of males, be eleven months old ; when 
young fhe lays only thofe of workers. A 
queen, hatched in fpring, will perhaps lay 
fifty or fixty eggs of drones in whole, but 
before beginning her great laying of them, 
which fhouid be two thoufand in a month, 
fhe muft have completed her eleventh month 
in age. In the courfe of our experiments, 
which more or lefs difturbed the natural 
ftate of thipgs, it often happened that the 

queen 
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queen did not attain, this age until O&ober, 
and immediately began laying male eggs. 
The workers, as if induced by fome eman- 
ation from the eggs, alfo adopted this time * 
for building the royal cells. No fwarm 
refulted thenc?, it is true, becaufe in au- 
tumn all the neceflary circumftances are 
abfolutely wanting, but it is not lefs evi- 
dent, that there is a fecret relation berween 
the produ&ion of the eggs of males, and 
the conftru&ion of royal cells. 

This laying commonly continues thirty ' 
days. The bees on the twentieth or tweh- 
ty-firft lay the foundation of feveral royal 
cells. Sometimes they build fixteen or 
twenty ; we have even had twenty-feven. 
When the cells are three or four lines 
high, the queen lays thofe eggs from which 
her own fpecies .will come^ but not the 
whole in one day. That the hive may 
throw feveral fwarms, it is effential that 
the young females condufting them be 
not all produced at the fame time. One 
may affirm, that the queen anticipates the 

fad, 
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fa&, for fhe takes qare to allow at leaft 
the interval of a day between every fggde* 

. pofited in the cell*. It k proved . by the 
bees knowing to clofe the ccUs the. mo* 
ment the worms^re r^a^y to metaqw>fpWe 

. to nymphs. Now, ; a? they dofe ail the 
royal cells at different periods* it i& qviisnt 
theiaduded worms are not all of an ^qnal 
age* 

The queen's belly is very turgid before 
{he begins laying the eggs of drones ; but 
it feniibly decreafes as ihe advapoe$,; and 
when terminated is very fmalL Thus (lie 

< finds herfelf in a condition to undertake a 
journey which drcumftances may prolong ) 
thus this condition was necefiary ; and as 
every thing is harmonious iiir the jaws of 
nature, the origin of the males correfponds 
with that of the females, which they ar# to I 
fecundate. 

Secondly. When the larva batched frm 
the eggs laid by the queen? i* t& waisffi, 
are ready to transform to nympbs % thh queen 

/eaves the /warm conducting afyxirtn along 

wit 
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• 

nvith her ; and the jirjl fwarm that proceeds 
from the hive is uniformly conducted by the old 
queen.* I think I can divine the reafon of it. 
That there . may never be a plurality of 
females in a hive, nature has infpired queens 
with a natural horror againft each other ; s 
they never meet without endeavouring to 
fight, and to accomplifli their mutual de- 
ftruction. Thus, the chance of combat is 
equal between them, and fortune will de- 
cide to which ^e empire fhall pertain. But 
if one combatant is older than the reft, fheis 
ftronger, and the advantage will be with 
her. She will deftroy her rivals fucceffive- 
ly as produced. Thus, if the old queen 
did not leave the hive, vyhen the young 
ones undergo their laft metamorphofis, it 
could produce no more fwarma, and the 
fpecies would perifh. Therefore, topre- 
ferve the fpecies, it is neceffary that the old 
queen conduft the ffrft fwarm. But what 
is the fecret means employed by nature to 
induce her departure ? I am ignorant of it, 
s la 

* Schirach feems to have been aware of this fa&.-T. 
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In this country it is very rare, though not 
without example, for the fwarm, led forth 
by the old queen, in three weeks to pro- 
dude a new colony, which is alfo conduc- 
ed by the fame old queen ; and that may 
happen thus. ' Nature has not willed that 
the queen fhall quit the firft hive before 
her produ£Hon of male eggs is finifhed* 
It is neceffary for her to be freed' of them, 
that fhe may become lighter. Befides, if 
her firft occupation, on entering anew 
dwelling, was laying more male eggs, ftill 
fhe might perifh either from age or accident 
before depofiting thofe of workers. The 
bees in that cafe would have no means of 
replacing her, and the colony would go to ' 
ruin. 

All thefe things have been with infinite 
wifdom forefeen. The firft operation of 
the bees of a fwarm is to conftrud the cells 
of workers. They labour at them with 
great ardour, and as the ovaries of the 
queen have been difpofed with admirable 
forefight, the firft eggs fhe has to lay in " 

her 
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her new abode are thofe of workers. Com- 
monly her laying continues ten or eleven 
days ; and at this time portions of comb 
containing large cells are fabricated. It 
may be affirmed, that the bees know their 
queen will alfo lay the eggs of drones ; (he 
actually does begin to depofit fome, though 
in much fmaller number than at firft ; 
enough however to encourage the bees to 
conftruft royal cells. Now, if in thefe cir- 
cumftances the weather is favourable, it is 
not impoflible that a fecond colony may be 
formed, and that the queen may depart at 
the head of it within three weeks of con- 
cluding the firft fwarm. But I repeat, the 
fa& is rare in our climate. Let me now 
return to the hives from which the queen 
has led the firft colony. 
* Thirdly. After the old queen has con- 
ducted the firft fwarm from the hive, the re- 
maining bees take particular care of the roy- 
al cells , and prevent the young queens fuccef 
Jively hatched from leaving them, unlefs at 
an interval offeveral days between each. 

& 2 In 
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In the preceding letter, 1 have given you 
the detail and proof of this fa&, and I fhall 
here add fome reflexions. During the 
period of fwarming, the condu& or inftinft 
of bees feems to receive a particular modi- 
fication. At all other times, when they 
have loft their queen, they appropriate 
workers worms to replace her ; they pro- 
long and enlarge the ceils of thefe worms j 
they fupply them with aliment more abun- 
dantly, and of a mpre pungent tafte j and 
by this alteration, the worms that woukf 
have changed to common bees are trsttf* 
formed to queens* We have feen twenty- 
feven cells of this kind conftru&ed at once j 
but when finifhed the bees no longer en- 
deavour to preferve the young females from 
the attacks of their enemies. One may per- 
haps leave her cell, and attack all the other 
royal cells fucceflively, which fhe will tear 
open to deftroy her rivals, without the 
workers taking any part in their defence. 
Should feveral queens be hatched at once, 
they wJl purfue each other, and fight un- 
til 
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til the throne remain with her that is vic- 
torious. Far from opppfmg fuch duels, the 
other bees rather feem to excite the com- 
batants. 

Things are quite reverfed during the 
period of fwarming. The royal cells then 
conftru&ed are of a different figure from 
the former. They refemble ftala&ites,. 
and in the beginning are like the cup of 
an acorn. The bees affiduoufly guard the 
cells when the young queens are ready for 
their laft metamorphofis. •" At length the 
female hatched from the firft egg laid by 
the old queen leaves her cell j.the work- 
ers at firft treat her with indifference. But 
fhe, immediately yielding to the inftind 
which urges her to deftroy her rivals, feeks 
the cells where they are enclofed \ yet no 
fooner does flie approach than, the bees 
bite, pull, and drive her away, fo that fhe 
is forced to remove ; but the royal cells 
being numerous, fcarcecan fhe find a 
place of reft. Inceffantly harraffed with the 
defire of attacking the other queens, and 
s 3 inceffantly 



Digitized 



by Google 



210 FORMATION OF SWARttS. 

inceffantly repelled, fhe becomes agitated^ 
and haftily traverfes the different grouped 
of workers, to which flie communicates 
her agitation. At this moment numbers! 
of bees rufh towards the aperture of the* 
hive, and, with the young queen at their 
head, depart to feek another habitation. 

After the departure of the colony, the 
remaining workers fet another queen at li- 
berty, and treat, her with equal indiffer- 
ence as the firft. They drive her from the* 
royal cells ; beiqg perpetually harrafied^ 
flie becomes agitated ; departs, and carries 
a new fwarm along with her. In a popu- 
lous hive this fcene is repeated three or 
four times during fpring. As the number 
of bees is fo much reduced* that they are 
no longer capable of preferring a ftri£fc 
watch over the royal cells, feveral fe- 
males then leave their confinement at once jr 
they feek each other, fight, and the queen 
at laft vi&orious reigns peaceably over the 
republic. 

The 
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The longeft intervals we have obferved 
between the departure of each natural 
fwarrn have been from feven to nine days* 
This is the time that uftfally elapfes after 
the firft colony is fed out by the old queen* 
until the next fwarto is condufted by the 
firft young queen fet at liberty. The ia- 
terval between the fecond and third is ftitl 
fliorter ; and the fourth fometimes departs 
the day after the third. In hives left ta 
themfelves, fifteen or eighteen days, are 
ufually fufKcient for the throwing of the 
four fwarms, if the weather continues 
favourable, as I fhall explain, 

A fwarm is never feen except in a fine 
day, or, to fpeak more corre&ly, at a time 
of the day when the fun fhines* and the 
air is calm. Sometimes we have obferved 
all tjhe prccurfors of fwarming* diforder and 
agitation ; but a cloud pafled before the fun, 
and tranquillity was reftored j the bees 
thought no mor6 of fwarming. An hour 
afterwards, the fun having again appeared, 

the 



Digitized 



by Google 



212 FOftMATION OP SWARMS^ 

the tumult was renewed ; if rapidly aug- 
mented ; and thcfwarm departed. 

Bees generally feem much alarmed at 
the profpeft of bad weather. While rang- 
ing in the fields the paffage of a cloud be- 
fore the hive induces them precipitately to 
return. I am induced to think they are 
diiquieted by k the fudden diminution of 
light. For if the fky is uniformly obfcur- 
ed, and there is no alteration in clearnefa 
or in the clouds difpelling, they proceed to 
the fields for their ordinary colle&ions, and 
the firft drops of a foft rain does not make 
them return with much precipitation. 

I am perfuaded that the neceffity of a 
fine day for fwarming is one reafon that 
has induced nature to admit of bees pro- 
trading the captivity of their young queens 
in the royal cells. I will not deny that 
they fometimes feem to ufe this right in an. 
arbitrary manner. However the confine- 
ment of the queens is always longer when 
bad weather lafts feveral days together* 
Here the final objeft cannot be miftaken. 

I£ 
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If the young females were at liberty to 
leave their cradles during thefe bad days, 
there would be a plurality of queens in the 
hive, confequently combats ; and vi£tims> 
would fall. Bad weather might continue 
fo long, that all the queens might at once 
have undergone their laft metamorphofis, 
or attained their liberty. One vi&orious 
over the whole would enjoy the throne* 
and the hive, which fliould naturally pro- 
duce fevfcral fwarms, could give only one. 
Thus the multiplication . of the fpeciea 
would have been left to the chance of rain* 
or fine weather, inftead of which it is ren- 
dered independent of either* by the wife 
difpofitions of nature* By allowing only 
a fingle female to efcape at once, the for* 
matipn of fwarms is fecured. This explana* 
tfon appears fo fimple, that it is fuperflu* 
ous to infift farther on it. 

But I fliould mention another important 
circumftance refuking from the captivity 
of queens ; which is, that they are in a 
condition to fly, when the bees have given 

them 
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them liberty, and by this means are capable 
of profiting by the firft moment of fun- 
ihine to depart at the head of a colony. 

You well know, Sir, that all drones and 
workers are not in a condition to fly for a 
day or two after leaving their cells. Then 
they are of a whitifh colour, weak, arid 
their organs infirm. At lead, twenty-four 
or thirty hours muft elapfe before the ac- 
quifition of perfed ftrength, and the de- 
velopement of all their faculties. It would 
be the fame with the females was not their 
confinement protra&ed after the period of 
transformation ; but we fee them appear, 
ftrong, full grown, brown, and in a better 
condition for flying than at any other pe- 
riod. I have elfewhere obferved, that coh- 
ftraint is ufed to retain the queens in cap- 
tivity. The bees folder the covering to thfc 
fides of the cell by a cordon of wax. As 
I have alfo explained how they are fed, it 
need not be repeated here. 

It is likewife a very remarkable fo&, that 
queens are fet at liberty earlier or later ac. 
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cording to their age. Immediately when 
the royal cells were fealed, we marked them 
all with numbers, and we chofe this period 
becaufe it indicated the age of the queens 
$xa&ly. The bldeft was firft liberated, 
tjien the one immediately younger, and fo 
on with the reft. None of the younger 
queens were fet at liberty before the older 
ones. 

I have a thoufand times alked myfelf how 
the bees could fo accurately diftinguifli the 
age of their captives. Undoubtedly I 
fhould do better to anfwer this queftion 
by a fimple avowal of my ignorance. At 
the fame time, I muft be permitted to ftate 
a conje&ure. You will admit, that I have 
not, as fome authors, abufed the right 
of giving myfelf up to hypothefis ; may not 
the humming or found emitted by the 
young queens in their cells, be one of the 
methods employed by nature to inftrud the 
bees in the age^ of their queens? It is cer- 
tain that the female, whofe cell is firft feal- 
ed, is alfo the firft to emit this found. 

That 
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That in the next emits it fooner than the 
reft, and fo on with thofe immediately fub- 
fequent. As their captivity "may continue 
fik days., it is pofltble that the bees is tfcfe 
fpace of time may forget which ha3 *€^- 
ted it firft ; but it is alfo poffible, that, the 
queens diverfify the founds, encreafing jfee 
loudnefs as they become cideis and d*at 
the bees can diftinguilh thefe variation^ 
We have even ourfelves been able to dif- 
tinguifh differences in the found, either 
with relation to the fucceflion of notes^ or 
their intenfity ; and probably there are gra- 
dations ftill more imperceptible that efcape 
our organs, but may be fenfible to thofe 
of the workers. 

What gives weight to this conje&ure is, 
that the queens brought up by M. Sfihir- 
ach's method, are perfedly mute ; neitj^r 
do the workers form any guard aroupd 
their cells, nor do they retain them in cap- 
tivity a moment beyond the period of trans- 
formation, and, when they have undergone 
it, they are allowed to combat until one 

has 
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has become vi&orious over all the reft* 
Why ? Becaufe the obje& is only to re- 
place the laft queen. Now, provided that 
•among the worms reared as queens, only 
cine fucceeds, the fate of the others is un- 
interefting to the bees, Whereas, during the 
period of fwarming, it is neceffary to pre* 
ferve a fucceffion of queens, for conduc- 
ing the different colonies ; and to enfure 
the fafety of the queens, it is neceflary to 
avert the confequences of the mutual hor- 
ror by which they are animated againfl 
each other. Behold the evident caufe of 
all the precautions that bees, inftru&ed by 
nature, take during the period of fwarm- 
ing j behold an explanation of the captivity 
of females ; and that the duration of their 
captivity might be afcertained by the age 
of the young queens, it was requifite for 
them to have fome method of communi- 
cating to the workers when they fhould be 
liberated. This method confifts in the 
found emitted, and die variation they are 
able to give it. 

t It 
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In fpite of all my refearches, I have 
never been able to difcover the fituation of 
the organ which produces the found. But I 
have inftituted a new courfe of experiments 
on the fubje£t, which are ftill unfiniftied* 

Another problem ftill remains for folu- 
tion. Why are the queens reared, accord- 
ing to M. Schirach's method, mute, whiift 
thofe bred in the time of fwarming have 
the faculty of emitting a certain found ? 
" What is the phyfical caufe of this differ- 
ence ? At firft I thought it might be af- 
cribed to the period of life, when the 
worms that are to become queens re- 
ceive the royal food. While hives fwarm, 
the royal worms receive the food adapted 
for queens, from the moment of leaving 
the egg \ thofe on the contrary, deftined 
for queens, according to M, Schirach's 
method, receive it only the fecond or third 
day of their exiftence. It appears to' me 
that this circumftance may have an influ- 
ence on the different parts of organization, 
and particularly on the organ of voice. 

Experiment 
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Experiment has not confirmed this conjec- 
ture. I conftru&ed glafs cells in perfeft 
Imitation of royal cells, that the metamor- 
phofis of the worms into nymphs, and of 
the nymphs to queens, might be yifi- 
ble. Thefe experiments are related in a 
preceding letter. Into one of thefe 
artificial cells we introduced the nymph of 
a worm, reared according to M. Schirach's 
method, twenty -four hours before it could 
.naturally undergo its lad metamorphofis ; 
arid we replaced the glafs cell in the hive, 
that the nymph might have the neceffary 
4egre£ of heat. Next day, we had the fa* 
tfsfa&ion of feeing it diveft itfelf of the 
Jpoil, and affume its ultimate figure. This 
queen was prevented from efcaping from 
her prifon ; but we had contrived an aper- 
ture for her thrufting out her trunk, and 
that the bees might fee'd her. I expe&ed 
that (he would have been complete- 
ly mute \ but it was otherwife ; . for (he 
emitted founds fimilar to thofe already 
t 2 defcribed, 
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defcribed, therefore my conje&ure > was 
erroneous. 

I next conceived that the queen being 
reftrained in her motions, and in her de r 
fire for liberty, was induced to emit cer- 
tain founds. All queens, in this new ppint 
of view, are equally capable of emitting 
the found, but to induce them to it, they 
muft be in a confined fituation. In the 
natural ftate, the queens that come from 
workers are not sufingie inftant in reftraint ; 
and, if they do not emit the found, k is be* 
caufe nothing impels them to it. On the 
other hand, thofe produced at the time of 
fwarming are induced to do fo by the cap* 
tivity in which they are kept. For my 
own part, I give little .weight to this con- 
jecture ; and^though I ftate it here, it is lefe 
with a view to claim merit than to put 
others on a plan of difcovering fomething 
more probable. 

I do not afcritJe to myfelf the credit of 
having difcovered the humming of the 
queen bee. Old authors fpeak of it. M. 

de 
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de Reaumur cites a Latin work publifhed 
1671, Monarchia Femina, by Charles But- 
ler. He gives a yery brief abftrad of this 
naturalift's obfervatioris, who we eafily fee 
has exaggerated or rather difguifed the 
truths by mixing it with the moil abfurd 
fancies ; but it is not the lefs evident that' 
Butler has heard this peculiar humming of 
queens, and that he did not confound it 
with the confufed humming fometimes 
heard in hives. 

- Fourthly. . The young queens conducting 
/warms from their native hive are Hill in a 
virgin Jlate* The day after, being fettled 
in their new abode, they generally depart 
in queft of the males ; and this is ufually 
the fifth day of their exiftence as queens ; 
for two or three pafs in captivity, one in ' 
ilieir native hive, and a fifth in their new 
dwelling. Thofe queens that come from 
the worm of a worker, alfo pafs five days 
in the hive before going in queft of males. 
So long as in a ftate of virginity, both are 
treated with indifference by the bees j but 
T 3 after 
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after returning with the external marks of 
fecundation, they are received by their fub- 
jefte with the moft diftinguifhed refpe&. 
However, forty-fix hours elapfe after fe- 
cundatioy before they begin to lay. The 
old queen, which leads the firft fwarm in 
fpring, requires no farther commerce with 
the males, for prefervation of her fecundi- 
ty, A fingle copulation is fufficient to im- 
pregnate all the eggs fhe will lay for at 
leaft two years. 

Pregnt, 8. September 1791. 
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LETTER Xt 



THE SAME SUBJECT CONTINUED. 

vI;?Ave collected my chief obfervations 
on fwarms in the two preceding letters ; 
thofe mod frequently repeated, and of 
which the uniformity of refult leads me to 
apprehend no error. I have deduced what 
feem the mod dire& confequences ; and in 
all the theoretical part, I have feduloufly 

avoided 
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avoided going beyond fads. What is yet 
to be mentioned is more hypothetical , but 
it engroffes feveral curious experiments*. 

It has been demonftrated, that the prin- 
cipal motive of the young females depart- 
ing when hives fwarm, is their infuperable 
antipathy to each other. 1 have repeated- 
ly obferved that they cannot gratify their 
averfion, becaufe the workers with the ut- 
moft care prevent them from attacking the 
royal cells. This perpetual oppofition at 
length creates a vifible inquietude, and ex- 
cites a degree of agitation that induces them 
to depart. All the young queens are fuc- 
ceffively ^treated alike in hives that are to 
fwarm. But the condu& of the bees to* 
wards the old queen, deftined to conduct 
the firft fwarm, is very different. Always 
accuftomed to refpeft fertile queens, they 
do not forget what they owe to her ; they 
allow her the moft uncontrouled liberty. 
She is permitted to approach the royal cells; 
and if fhe even attempts to deftroy them, 
no oppofition is prefented by the bees. 

Thus 
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Thus her inclinations are not obftru&ed, 
and we cannot afcribe her flight, as that of 
the young queens, to the oppofition ftie 
fuflers. Therefore, I candidly confefs my- 
feif ignorant of the motives of her depaiv 
ture. 

Yet, on more mature reflection, it does 
not appear to me that this fa& affords fo 
ftrong an obje&ion againft the general rule 
as I had at firft concaved. It is certain 
at leaft, that the old queens, as well as the 
young ones, have the greateft averfion to 
the individuals of their own fex. This has 
been proved by the numerous royal cells 
deftroyed. You will remember, Sir, that 
in my firft obfervations on the departure 
of old queens, feven royal cells opened at 
one fide were deftroyed by the queen. If 
rain continues feveral days, the whole are 
deftroyed } in this cafe, there is no fwanti, 
which too often happens in our climate, 
where fpring is generally rainy. Queens 
never attack cells containing an egg or a 
very young wormj but only when the worm 

is 
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is ready for transforming to a nymph, or 
when it has undergone its laft metamor- 
phofis. 

The prefence of royal cells with nymphs 
or worms near their change, alfo infpires old 
queens with the utmoft horror or averlion ; 
but here it would be neceffary to explain 
why the queen does not always deftroy 
them though it is in her power. On this 
point, I am limited to conje&ures. Per- 
haps the great number of royal cells in a 
hive at once, and the labour of opening 
% the whole, creates infuperable alarm in the 
old queen. She commences indeed with 
attacking her rivals j but, incapable of im- 
mediate fuccefs, her inquietude during 
this work becomes a terrible agitation. If 
the weather continues favourable, while Ave 
remains in this condition, {he is naturally 
difpofed to depart. 

It may eafily be underftood, that the 
workers accuftomed to refpeft their queen, 
whofe prefence is a real neceflity to them, 
crowd after her ; and the formation of the 

firft 
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firft fwarm creates no difficulty in this ref- 
pe£t. But you will undoubtedly alk, Sir, 
"V^That motive can induce the workers to 
fellow their queen from the hive, while 
they treat the young queens very ill, and, 
even in their moft amicable moments, teftify 
perfe& indifference towards them. Proba- 
bly it is to efcape the heat to which the 
hive is then expofed. The extreme agita- 
tion of the females leads them to traverfe 
the combs in all directions. They pafs 
through groupes of bees, injure and de- 
range them ; they communicate a kind of 
delirium, and thefe tumultous motions raife 
the temperature to an infupportable degree. 
We have frequently proved it by the ther- 
mometer. In a populous hive it commonly 
(lands between 92 ° and 97 °, in a fine day 
of fpring ; but during the tumult which pre- 
cedes fwarming, it rifes above 104 . And 
this is heat intolerable to bees. When ex- 
pofed to it, they rufh impetuoufly towards 
the outlets of the hive and depart. In 
general they cannot endure the fudden 

augmentation 
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augmentation of heat, and in that cafe quit 
their dwelling ; neither do thofe returning 
from the fields enter when the tempera-, 
ture is extraordinary. 

I am certain, from dire& experiments, 
that the impetuous courfes of the que&i 
over the combs, a&ually throws the work- 
ers into agitation ; and I was able to afcer- 
tain it in the following manner. I wifhed 
to avoid a complication of caufes. It was 
particularly important to learn, whether 
the queen would impart her agitation 
but not at the time of fwarming. 
Therefore I took two females ftill virgins, 
but capable of fecundation for above 
five days, and put one in a glafs hive fuffi- 
ciently populous ; the other I put into a 
different hive of the fame kind. Thai I 
ftut the hives in fuch a way that there was 
no poffibility of their efcape. The air had 
free circulation. I then prepared to obferve 
the hives every moment that the fineness 
of the weather would invite both males and 
females to go abroad, for the r purpofe of 

fecundation. 
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fecundation. Next morning, the weather 
being gloomy, no male left the hive, and 
the bees were tranquil ; but towards eleven 
of the following day, the fun fhining bright, 
both queens began to run about feeking 
f m exit from every part of their dwelling j 
jpd from their inability to find one, tra- 
yerfed the. combs with the moft evident 
fymptoms of difquiet and agitation. The 
bees foon participated of the lame diforder j 
they crowded towards that part of the hive 
where the openings were placed ; unable to 
efcape they afcended with equal rapidity, 
and ran heedlefsly over the cells until four 
in the afternoon. It is nearly about this 
time that the fun declining in the horizon 
Recalls the males j queens requiring fecun- 
dation never remain later abroad. The 
^twp females became calmer, and tranquilli- 
, ty was in a Ihort time reftored. This was 
repeated feveral fubfequent days with per- 
ked fimilarity ; and I am now convinced 
. that there is nothing Angular in the agita- 
tion of bees while fwarming, but that they 
u are 
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are always in a tumultuous date when the 
queen herfelf is in agitation, 

I have but one faft more to mention. 
It has already been obferved, that on lofing 
the female, bees give the larvae of ./impte 
workers the royal treatment, and, acqojjfl- 
ing to M. Schirach, in five or fix d^ys they 
repair the lofs of their queen. In this cafe 
there are no fwarms. All the females 
leave their cells almoft at the fame mo- 
ment, and after a bloody combat the throne 
remains with the moft fortunate, 

I can very well comprehend that the ob- 
ject of nature is to replace the loft queen ; 
but as bees are at liberty to choofe either the 
eggs or worms of workers, during the firft 
three days of exiftence, to fupply her place, 
why do they give the royal treatment to 
worms, all of nearly an equal age,, and 
which mud undergo their laft metamorpho* 
lis almoft at the fame time ? Since they are 
enabled to retain the young females in their 
^cells,, why do they allow all the queens, 
reared according to Schirach's method, 

to 
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to efcape at once. By prolonging their 
captivity more or lefs, they would fulfil two 
moft important obje&s at once, in repairing 
the lbfs of their females and preferving a 
fiiccefiion of queens to condud feveral 
fWarms. 

At firft it was my opinion, that* this dif- 
ference of condu& proceeded from the 
difference of circumftances in which they 
found themfelves fituated. They are in- 
duced to make all their difpofitions relative 
to fwarming only when in great numbers, 
and ^hett they have a queen occupied with 
her principal laying of male eggs ; whereas, 
having loft their female, the eggs of drones 
are no longer in the combs to influence 
"their inftiaft. They are in a certain de- 
1 gree reftlefs and difcouraged. 
w A ' r Therefore, after removing the queen 
1 from a hive, I thought of rendering all the 
'• other circumftances as fimilar as poffible 
' to the fituation'of bees preparing to fwarm. 
* By introducing a great many worker, I eh- 
creafed the population to exccfs, and fuppli- 
u 2 ed 
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ed them with combs of male brood in every 
ftage. Their firft occupation was to coik 
ftrufl: royal cells after Schirach's n*ethdd x 
and to rear coipmon worms with royal fofcd. 
They alfo began fome ftala£tife c^Js^ as* jf 
the prefence of the male brood had htfpir- 
ed them to ijt ; but this tfiey.difcctotiatofcd, 
$s there was no queen to depofit her eggs.. 
i Finally, I gave them feveral clofc royal 
cells, taken indifferently fjrom hives pre-, 
paring to fwarm. However, all thefc pre-^ 
cautions were fruklefs ; the bees were oc- 
cupied only with replacing their loft queen} 
they negle&ed the royal cells fentrufted to 
their care ; the included queens came out 
at the ordinary time, without beings detaih-- 
ed prisoners a moment j they engaged, m 
feveral combats, and there were no fwafcms*. 
Recurring to. fubtleties, we may perhaps 
fuggeft a caufe for this apparent contradic- 
tion. But the more we admire the wife 
difpofitions of the author of nature, in the 
laws he has prefcribed to the induftry of 
animals, the greater referve is neceffary in. 

admitting 
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admitting any theory adverfe to this beauti- 
ful fyilem, and the more muft we diftruft 
that facility of imagination from which we 
think by embelliihment to elucidate fads* 
In general, Naturalifls who have long 
obfcrved animals, and thofe in parti- 
cujar who have chofe infe&s for their fa- 
vourite ftudy, have too readily afcribed to 
them our fentiments, our.paffions, and even 
our intentions and defigps* Incited to ad. 
miration, and difgufted perhaps by the 
contempt with which infe&s are treated* 
they have conceived themfeives obliged to 
juftify the confumption of time beftowed on 
this purfuit, and they have painted different 
traits of* the induftry of thefe minute ant 
mads, with the colours infpired by an ex- 
alted imagination* Nor is even the cele- 
brated Reaumur to be acquitted of fuch a 
charge. He frequently afcribes combined 
intentions to bees ; love, anticipation, and 
other faculties of too elevated a kind. I 
think I can perceive that although he form- 
ed very juft ideas of their operations, he 
u 3 would 
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•would be well pleafed that iris reader ffroold; 
admit they were fenfible of their owniin- 
terefts. He is a painter who by a happy - 
intered flatters the original, whtrfb- fea- 
tures he depii&s. On the other hand, Buf- 
-fon fcnjuftly eonfideitf bees a» mere autb- 
batons* It was referred for you, Sir, to 
*<eftabti(h the theory <tf animal iaduftry on 
,the moft j^lofophfcal? principles, and to. 
demonftrate that thofe a&tons that have a 
moral appearance depend on an aflbciatioa 
of ideas f imply fenfible. It is not my ob- 
ject here to penetrate thofe depths, or ta 
infift cm the details. - • 

But, on the whole, fa&s relative to the^ 
formation of fwarms perhaps prefent more, 
fabjefts of admiration than any other part 
of the hiftory of bees. I think it proper to 
ftate, in a few word*, the fimplidty of tfae 
methods by which the wifdom of nature 
guides their mftind. It cannot allow them 
the flighted: portion of underftanding ; it 
leaves them no precautions to be taken, no 
combination to be followed, no forefight 

to 



Digitized 



by Google 



FOItMATrOK 0? SWAfcMS* 225 

tt> «xotdfe, no knowledge to acquire. Buf 
fcutiag adapted thdr fcrrforium. to the dif- 
ferent operations /with, which they are; 
charged, it k the impuife of pfeafure whichi 
leads them on. She has therefore pre-or- 
■darned alt that is relative to the fucceffion 
of their different labours ; and to -each o- 
peration (he has united an agreeable fenfa- 
tion. Thus, when bees conftru£t cells, 
watch over their larvae, and colled provi- 
sions, we muft; not feek for method, affec- 
tion r or forefight. The only inducement 
muft be fought for in fome pleafing fenfa- 
tion attached to each of thefe operations. , 
I addrefs a philbfopher ; and as thefe are 
his own opinions applied to new fads, I 
believe my language will be eaftly under- 
ftood. But I requeft my readers, to per- 
ufe and to refleQ: on that part of your works 
which treats of the induftry of animals. 
Let me add but another fentence. The 
inducement of pleafure is not the fole a- 
gent j there is another principle, the prodi- 
gious influence o£ which, at leaft with re- 

gard 
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gard to bees, haa hitherto been unknown, 
that is the fentiment of averfion which all fe- 
males continually feet againft each other, 
a. fentiment *whofe exiftence is fo folly de- 
monftrated by my experiments, and which 
explains many important fiads in the the- 
ory of fwarms* 

P&egnt, 10. September 1791^ 
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LETTER XIL 



-ATMtTIONAL OBSEEFATIONS ON QUEENS- 
THAT LAY ONLY. TffE EGGS OF DRONES* 
f AND ON TUOpE DEPRIVED OF THE AN*- 
TENNJB. 



In relating my firft obfervations on* 
queens thstt lay male eggs alone^ I have 
proved that they lay them in cells of all 
dimenfions. indifferently, and even in royal, 
cells.. It is alfo proved that the. fame treat- 
ment 
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ment is given to male worms hatched 'from 
eggs laid in the royal cells, as if they wert? 
a&ually to be transformed to queens ; ana 
I have added, that in this inftanc<? v the iJ£« 
ftind of the workers appeared defe£Hvd 
It is indeed mod lingular, that bees whifcfe 
know the worms of males fo well : when 
the eggs are laid in fmall cells, and nev€t 
fail to give them a convex covering when 
about to transform to nymphs, fliould no 
longer recognife the fame fpecie* of worms 
when the eggs are laid in royal ceils, and 
treat them exa&ly as if they fhould changS 
to queens. This irregularity depends oil 
fomething I cannot comprehend. 

In reviling what is faid on thk fiifcjefl*, 
I obfcrve ftill wanting an intereffiiig "fa& 
periment to complete the hiftoty of qfoeift 
that lay only the eggs of dronesP^l Kad S> 
inveftigate whether thefe feo*t*& coufel 
themfelves diftingullh thai *<fc^^g^ iftey 
depafit in the royal cells wot^hot pi& 
duce queens. I have already efefelfKSB thii 
they do not endeavour ttf-ddtftyitihtefe 

cells, 
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cells when clofe, and I thence concluded, 
that in general the prefence of royal cells 
la .their hive does not infpire them with the 
f^pe; f AYerfion to females whofe fecunda* 
tipnrhas been retarded; but to afcertain 
the fa£t more corre&ly, it was effential to 
examine how the prefence of a cell con- 
taining a royal nymph would afFe& a queen 
that had never laid any other than the 
eggs of drones. 

This experiment was eafy ; and I put it 
in praflice on the fourth of September, [in 
t hive fome time deprived of its queen. 
The bees had not failed to conftruft fev- 
eral royal cells for replacing their females. 
I chofe this opportunity for fupplying them 
with a queen, whofe fecundation had been 
retarded to the twenty-eighth day, and 
which Irid none but the eggs of males. 
At the fame time, I removed all the royal 
cells, except #n$ that had been fealed five 
days. Qnt remaining was enough to fhew 
the impreffion it would make on the ftran- 
ger queen introduced j had fhe endeavour- 
ed 
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ed to deftroy it ; this, in my opinion, Would 
have proved that fhe anticipated the origin* 
of a dangerous rival. You muft admit the* 
ufe I make of the word* anticipate }*ft lave* 
a long paraphrafe ; 1 feel the impropriety of 
it. If, on the contrary, (he did not attack 1 
the cell I would thence conclude that the* 
delay of fecundation, which deprived her of 
the power of laying workers eggs, had alfo 
impaired her inftinft. This was the fa& ;' 
the queen paffed feveral times over the 
royal cell, both the firft and the fubfequeft! 
day^ without feeming to diftinguifh if froi* 
the reft. She quietly laid in the furroimd-* 
ing cells ; notwithftanding the tare$ mtteP 
fantly beftowed by the bees upbii M+ -fhh 
never one moment appeared 46 fcrf£>e& the 
danger with which the included roj^i! 
nymph threatened her. Beiides^e wfcr$$ 
ers treated their new queen as weff as ttity 
would have treated any othe#fetea&. Thty 
were lavifh of honey and refpe&i*aAd fcttA 
ed thofe regular circles around H»' that 
feem an expreffion of homage. ' * ; 

Thus 
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Thus, independent of the derangement 
fcccafioned by retarded impregnation, in 
the fexual organs of queens, it certainly 
impairs their inftinft. Averfion or jealoufy 
is no longer preferved againft their own fex 
in the nymphine ftate, nor do they long- 
er endeavour to deftroy them in their cra- 
dles. 

My readers will be furprifed that queens 
whofe fecundation has been retarded, and 
whofe fecundity is fo ufelefs to bees, fhould 
be fo well treated and become as dear to 
them as females laying both kinds of eggs. 
But I remember to have obferved a fodt 
more aftonifhing ftilL I have feen work- 
ers beftow every attention on a queen 
though fterile; and after her death treat 
her dead body as they had treated herfelf 
when alive, and long prefer this inanimate 
body to the moft fertile queens I had offer- 
ed them. This fentiment, which affumes 
the appearance of fo lively an affe&ion, is 
probably the effed of fome agreeable fen- 
fation communicated to v bees by their 
x queen, 
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<jueen, independent of fertility, Thofe lay- 
ing only the eggs of males probably ex- 
cite the fame fenfation in the workers. 

I now recoiled that the celebrated 
Swammerdam fomewhere obfenres, that 
when a queen is blind, fterile, or mutilated, 
fhe ceafes to lay, and the workers of her 
hive no longer labour or make any caHec- 
tions, as if aware that it was now ufelefs to 
work. He cites no experiment that led him 
to the difcovery. Thofe made by myfelf 
have afforded fome very Angular refults. 

I frequently amputated the four wings 
of queens ; and not only did they continue 
laying, but the fame confideration of them 
was teftified by the workers as before. 
Therefore, Swammerdam has no founda* 
tion fbr aflerting, that mutilated queens 
ceafe to; lay. Indeed, from his ignorance 
of fecundation taking place without the 
hives y it is poffible he cut the wings off 
virgm queens, afcdthey, becoming incaffc- 
ble of flight, remained fterile from inabili- 
ty to feek the males in the air. Thus, am- 
putation 
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putation of the wings does not produce 
fterility in queens* 

I have frequently cut off one antennae to 
recognife a queen the more eafiiy, and it 
was not prejudicial to her either in fecun- 
dity or inftinQ;, nor did it affe& the atten- 
tion paid to her by the bees. It is true, 
that as one ftill remained, the mutilation, 
was imperfe& ; and the experiment decid- 
ed nothing. But amputation of both an- 
tennae produced moft Angular effe&s. On 
the fifth of September, I cut both off a 
queen that laid the eggs of males only, and 
put her into the hive immediately after the 
operation. From this moment there was 
a great alteration in her conduflt. She tra- 
verfed the combs with extraordinary viva* 
city. Scarcely had the workers time to 
feparate and recede before her j fhe drop- 
ped her eggs, without attending to depofit 
them in any cell. The hive not being very 
populous, part was without comb. Hither 
x 2 fhe 



Digitized 



by Google 



244 MUTILATING QUEENS. 

flie feemed particularly earneft to repair, and 
long remained motionlefs. She appeared to 

. avoid the bees ; however, fever^l workers 
followed h«r into this folitude, and treated 
her with the mod evident refpeft. She 
feldom required honey from them, but,* 
when that occurred, dire&ed her trunk 
with an uncertain kind of feeling, fome- 
times on the head and fometimes on the 
limbs of the workers, and if it did reach 
their mouths, it was by chance. At other 
times fhe returned upon the combs, then 
quitted them to traverfe the glafs fides of 
the hive : and always dropped eggs dur- 

% ing her various motions. Sometimes flie 
appeared tormented with the defire of 
leaving her habitation. She rulhed to* 
wards the opening, and entered the glafs 
tube adapted there 5 but the external ori* 
fie being too fmall, after fruitlefs exertion, 
flie returned. Notwithftanding thefe fymp* 
toms of delirium, the bees did not ceafe to 
render her the fame attention as they ever 

, pay to their queens, but this one received 

it 
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k with indifference. All that" I deferibe 
appeared to me the confequence of ampu* 
tating the antenna However, her or- 
ganization having already fififered from 
retarded fecundation, and as I had obferv- 
ed her inftin& in fome degree impaired, 
both caufes might poffibly concur in pro- 
ducing the lame effed. To diftinguifli 
properly what belonged to the privation of 
the antennae, a repetition of the experi- 
ment was neceffary, in a queen otherwife 
well organifed, and capable of laying both, 
kinds of eggs. 

This I did on the fixth of Septembers 
I amputated both the antennae of a female * 
which had been feveral months the fubjeft 
of obfervation, and being of great fecundi- 
ty had already laid a eonfiderable number 
of workers eggs, and thofe of males. I 
put her into the fame hive where the queen 
of the preceding experiment ftill remained* 
and fhe exhibited precifely the fame marks % 
of delirium and agitation, which 1 think it 
needlefs to repeat. I fhall only add, that 
X3 to 



Digitized 



by Google 



24>6 MUTILATING QUEENS. 

to judge better of the effe& produced by 
privation of the antennae, on the induftry 
and inftinfl: of bees, I attentively confider- 
ed the manner in which thefe two muti-. 
lated queens treated each other. You can* 
not have forgot, Sir, the animofity wkfe : 
which queens, poffefling all their organs* 
combat, on which account it became ex- 
tremely interefting to learn whether they 
would experience the fame reciprocal aver- 
fion after lofing their antennae. We ftudi- 
ed thefe queens a long time j they met fev- 
eral times in their courfes, and without ex- 
hibiting the fmalleft refentment. This lafl 
inftance is,, in my opinion, the moft com* 
plete evidence of a change operated in their 
inftindL * , 

Another^ very remarkable circtunftance^ 
which this experiment gave me occafioa 
to obferve, confifts* in the good reception 
given by the bees to the ftranger queen,, 
while they ftill ftteferved the firft. Hav- 
ing fo often feen the fymptoms of difcon- 
tent that a plurality of queens occafions* 

after 
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after having witnefled the chifters formed 
around thefe fupernumerary queens to con- 
fine them, I could not expeft they would 
pay the fame homage to- a fecond mutilat- 
ed one they ftill teftified towards the. 
firft. Is it becaufe after lofing the anfen- 
nee,, thefe queens have no more any char- 
a&eriftic which diftinguifhes the one from 
the other ? 

I was the more inclined to admit this 
conjecture from the bad reception of a- 
third fertile queen preferring her antennie, 
which \vas introduced into the fame hive; 
The bees feized, bit her, and confined her 
fo clofely, that fhe could hardly breath or 
move. Therefore, if they treat two females 
deprived of antennae in the fame hive 
equatly well, it is probably becaufe they 
experience the fame fenfation from thefe 
two females, and want the means of long- 
er diftinguifliing theni from each other. 

From all this, I conclude, that the anten- 
nae are not a frivolous ornament to infe&s, 
but, according to all appearance, are the 

organs 
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organs of touch or fmell. Yet I cannot 
affirm which of thefe fenfes refide in them, 
It is not impoffible that they are organized 
in fuch a manner as to fulfil both func- 
tions at once. 

As in the courfe of this experiment both 
mutilated females conftantly endeavoured 
to efcape from the hive, I wifhed to fee 
what they would do if fet at liberty, and 
whether the, bees would accompany them 
in their flight. Therefore 1 removed the 
firft and third queen from the hive, leaving 
the fertile mutilated one, and enlarged the 
entrance- 

The queen left her habitation the fame' 
day. At firft fhe tried to fly, but, her bel- 
ly being full of eggs y (he fell down and 
never .attempted it again. No workers ac- 
companied her. Why, after rendering the 
queen fo much attention while fhe lived 
among them, did they abandon her now 
on her departure ? You know, Sir, that 
queens governing a weak fwarm are fome- 
times difcouraged, and fly away, carrying 

all 
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all their little colony along with them. In 
like manner fterile queens, and thofe whofe 
dwelling is ravaged by weevils, dfepart ; and 
are followed by all their bees. Why there- 
fore in this experiment did the workers 
allow their mutilated queen to depart alone? 
All that I can hazard oji this queftion is a 
conjedure. It appears that bees are in- 
duced to quit the hives from the increafed 
heat which occafions the agitation of their 
queen, and the tumultuous motion which 
fhe communicates to; them. A mutilated 
queen, notwithftanding her delirium, does 
not agitate the workers, becaufe fhe feeks 
the uninhabited parts of the hive, and the 
glafs panes of it : fhe hurries over clufters 
of bees, but the fhock refembles. that of 
any Qther body, and produces' only a local 
and inftantaneous motion. The agitation 
arifing from it, is not communicated from 
one place to another, like that produced 
by a queen, which in the natural ftate 
wifhes to abandon her hive and lead out a 
(warm \ there, is no increafed heat, can-* 

fequenti 
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feqnently nothing that renders the hive in- 
supportable to her. 

This conjecture, which affords a tolera- 
ble explanation why bees perfift in remain* 
ing in the hive, though the mutilated queen 
has left it, is no reafon for the motive in- 
ducing the queen herfelf to depart. Her 
inftinft is altered j that is the whole that I 
can perceive. I can difcern nothing more. 
It is very fortunate for the hive, that thi* 
fueen departs, for the bees incefiantly au 
lend her $ nor $o they ever think of pro* 
curing another while fte remains ; apd if 
fee was long of leaving them* it would be 
impoffible to replace her $ for the workers 
jarorms would exceed, the ter#i at which 
they are convertible into royal worms, and 
the hive wpqld periflu Obferve, that the 
eggs dropped by the mutilated queen can 
never ferve for replacing her, for, not be- 
ing depofited in cells, they dry and produce 
nothing, 

1 
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I have yet to fay a few words on females 
laying male eggs only, M. Schirach fup* 
pofeis that one branch of their double ova- 
ry ftiflfers fome alteration. He feems t6 
think that one-of thefe branches contains 
the eggs of males, while the other has non£ 
but common eggs, atid as he afcribes the 
inability of certain queens to lay the latter 
to fome difeafe, his conje&ure becomes 
very plaufible. In faS, if the eggs of 
males and workers are indifcriminately 
mixed in both branches of the ovary, it 
appears at firft fight that whatever caufe 
a&s on that organ, it fhould equally affed 
both fpecies of eggs. If on the contrary, 
one branch is occupied by the eggs of 
drones only, and the other contains none 
but common eggs, we may conceive how 
difeafe affeds the one, while the other re- 
mains, untouched. Though this conjec- 
ture is probable, it-is confuted by obfer- 
vation. We lately differed queens, which 
laid none but male eggs, and found both 
branches of the ovary equally well expand- 
ed, 
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ed> and equally found, if I may ufe the e£* 
predion. The only difference that ftruck 
us was that in thefe two branches, the eggs^ 
were apparently not fo clofe together as in 
the ovaries of queens laying both kinds of 

eggs- 

Pregnt> i 2> September 1791* 
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LETTER XIII. 



ECONOMICAL CONSIDERATIONS ON BKES* 

In this letter 1 (hall treat of the advantages 
that may be derived from the new invent- 
ed hives, called book or leaf hives, in pro- 
moting the economical knowledge of bees* 

It is needlefs to relate the different me- 
thods^hitherto employed in forcing bees to 
yield up a portion of their honey and wax > 
all referable each other In being cruel and 
ill underftood. 

Y It 
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It is evident, when bees are cultivated 
for the purpofe of fharing the produce of 
their labours, we muft endeavour to mul- 
tiply them as much as the nature of the 
country admits ; and confequently to re- 
gard their lives at the time we plunder 
them. Therefore it is an abfurd cuftom to 
facrifice whole hives to get at the riches 
they contain. The inhabitants of this 
country, who follow no other method, an- 
nually lofe immenfe numbers of hives ; and 
fpring, being generally unfavourable to 
fwarms, the lofs is irreparable. I well know 
that at firft they will not adopt any other 
method ; they are too much attached to 
prejudices and old cuftoms. But natural- 
ift« and intelligent cultivators of bees will 
be fenfible of the utility of the method I 
propofe ; and if they apply it to life I hope 
their Example will extend and perfeft, the 
culture of bees. . 

It is not more difficult to lodge a-patur- 
al fwarm in a leaf hive than in any other 
of a different fliape. But there is one pre- 
caution 
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caution effential to fuccefs, which I Ihoutd 
not omit. Though the bees are indiffer- 
ent as to the pofition of their combs, and 
as to their greater or leffer fize, they are 
obliged to conftruft them perpendicular 
to the horizon, and parallel to each other. 
Therefore, if left entirely to themfelves, 
when eftablifhing a colony in one of thofe 
new hives, they would frequently conftru& 
feveral fmall combs parallel indeed, but 
perpendicular to the plane of the frames or 
leaves, and by this difpofition prevent the. 
advantages which I think to derive from 
the figure of my hives, fince they could not 
be opened without breaking the combs. 
Thus they muft previoufly have a guide to 
follow; the cultivator himfelf lays the foun- 
dation of their edifices, and that by a Am- 
ple method. A portion of comb muft be 
folidly fixed in fome of the boxes com- 
pofing the hive ; the bees will extend it j 
and, in profecution of their work, will ac- 
curately follow the plan already given tbertn 
Therefore on opening the hive, no obftacle 
' »Y 2 is 
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is to be removed, nor flings to be dreaded, 
for one of the mod lingular and valuable 
properties attending this conftrudion, is its 
. rendering the bees tradable. I appeal to 
you, Sir, for the truth of what I fay. In 
your prefence I have opened all the divi- 
fions of the moft populous hives, and the 
tranquillity of the bees has given you great 
furprife. I can defire no other evidence of 
my affertion. It is in the facility of open- 
ing thefe hives at pleafure that all the ad- 
vantages lie> which I exped in perfeding 
the economical knowledge of bees. 

I conceive, when I obferve bees * may be 
rendered tradable, that it need not be add- 
ed, I do not arrogate to myfelf the abfufd 
pretence of taming them, for this excites a 
vague idea of tricks; and I wofeld willingly 
avoid the hazard of expofing myfelf to any 
fuch reproach. I afcribe their tranquillity 
on opening the hives, to the manner that 
the fudden. introdudion of light affeds 
them; then, they feem rather to teftify 
fear than anger. Many retire and enter 
r the 
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the cells, and appear to conceal themfelves, 
"What confirms my conje&ure is, their be- 
ing lefs tradable during night or after fun- 
fet than through the day. Thus, we mud 
open the hives, while the fun is above the 
horizon, cautioufly, and without any fud- 
den fhodk. The divifiohs muft be fepar- 
ated flowly, and care taken not to wound 
any of the bees. If they clufter too much 
on the combs, they muft be brufhed off 
with a feather ; and breathing on them 
carefully avoided. The air we expire 
feenjs to excite their fury j it certainly has 
fome irritating quality, for if bellows are 
ufed, they are rather difpofed to efcape than 
to fting. 

Refpe&ing the advantages of leaf hive*, 
I fhall obferve, they are very convenient for 
forming artificial fwarma. In the hiftory 
of natural fwarms, -I have (hewn how ma- 
ny favourable circumftances are neceffary 
for their fuccefs. From experience I know 
that they very often fail in our climate ; and 
even when a. hive is difpofed to fwarm, it 
3 Y frequently 
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frequently happens that the fwartn is loft 
other becaufe the moment of its departure 
has not been forefeen, becaufe it riles out 
of fight, or fettles on inacceflible places. 
Inftru&iag the cultivators of bees how to 
make artificial fwarms is a real fervice, and 
the form of my hives renders this an.eafy 
operation. But it requires farther illuftra- 
tion. 

Since bees, according to M. Schirach^s 
difcovery, can procure another queen af- 
ter having loft their own, provided there 
is workers brood in the combs not ?bove 
three days s old, it refults that we can at 
pleafure produce queens, by removing the 
reigning one. Therefore, if a hive fuffi- 
ciently populous is divided in two, one 
half will retain "the old queen, and the 
other will not fee long of obtaining a new 
one. But to enfure fuccefs, we muft choofe 
a propitious moment, which is never cer- 
tain but in leaf hives. In thefc we can fee 
whether the population is fufficient to ad- 
mit of drnfion, if the brood is of the pro- 
per 
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per age, if males exift er are ready to be 
produced for impregnating the young 
queens* 

. Suppofing the union of all tfiefe condi- 
tions, the following is the' method to be 
purfuedv The leaf hive may be diVided 
'through the middle without any fliock* 
Two empty divifions may be infinuated be- 
tween the halves, which, when exactly ap- 
plied to each otheY a are clofe on the outfide* 
The queen mud be fought in one of the 
halves, and marked to avoid miftake. If 
j&e by chance remains in the divifion with 
moft brood, fhe is to be transferred to the 
other with lefs, that the bees may have 
eyery poiTibte opportunity of obtaining an- 
<other female. Next, it is neceflary to con- 
JU3& the halves together, by a cord tied 
tight around them, and care mull be taken. ' 
that they are fet on the fame board that 
the hive previoufly occupied* The old 
-entrance, now become ufelefs, :will be (hut 
vpii tnit as each half requires a new one, it 
ought to be made at the bottom of each 

divifion^ 
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divifion, on purpofe that they may be as 
far afunder as poffible. Both entrances 
fhould not be made on the fame day. The 
bees in the half deprived of the queen 
ought to "be confined twenty-four hours, 
and no opening made before then except 
for admiflion of air. Without this pre- 
caution, they would foon fearch for their 
queen, and infallibly find her in the other 
divifion. They will then retire in great 
numbers from their own divifion, until too 
few remain to perform the neceffary la- 
bours. But this will not enfue if they are 
confined twenty-four hours, provided that 
interval is fufficient to make them forget 
the queen. When all thefe circumftances 
are _ favourable, . the bees, in the divifion 
wanting the queen, will the fame day 
begin to labour in procuring another, and 
. ten or fifteen days after the operation, their 
lofs will be repaired. The young female they 
have reared, foon iffues forth to feek im- 
pregnation, and in two days commences 
the laying of workers eggs. Nothing more 

is 
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is wanting to the bees of this half hive, and 
the fuccefs of the artificial fwarm is enfur- 
td. 

It is to M. Schirach that we are indebt- 
ed for this j ingenious method of forming 
fwarms. He fuppofes, by producing young 
queens early in fpring, that early fwarms 
might be procured, which would certainly 
be advantageous in favourable circumftau- 
ces. But unfortunately this is impoifible. 
Schirach believed that qwens were im- 
pregnated* of themfelves, confequently Ije 
thought that after being artificially produc- 
4dy they would lay and give birth to a nu- 
merous pofterky. Now, this is an error j 
the females, to bQgome fertile, require the 
concourfe of the males, and if not impreg- 
nated within a few days of their origin, 
their laying, as I have obferved, is com- 
pletely deranged. Thus, if a fwarm w^re 
artificially formed before the ufual time 
of the males originating, the bees would 
be difcburaged by the fterility of the young 
female. Or ihould they remain faithful to 
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her, awaiting the period of fecundation, as 
(he could not for three or four weeks re- 
ceive the approaches of the male, fhe would 
lay eggs producing males only, and* the 
hive in this cafe would fperifh. Thus the 
natural order muft not be deranged, but 
we muft delay the divifion of hives until 
males are about to originate or a&ually 
exift. 

Befides, if M. Schirach did fucceed in 
obtaining artificial fwarms, notwithftand- 
ing the great inconvenience of his hives, it 
was owing to his Angular addrefs and un- 
remitting affiduity. He had fome pupils 
in the art ; thefe communicated the method 
of forming artificial fwarms to others, .and 
there are people now in Saxony who tra- 
verfe the country pra&ifing this operation. 
Thofe verfant in the matter can alone ven* 
ture to undertake it with common hives, 
whereas, every cultivator can do it himfelf 
with the leaf hives. 

In this conftru&ion, another very great 
advantage will alfo be found. Bees can 
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be forced to work in wax. Here I am led- 
to what I believe is a new obfervation. 
While naturalifts have dire&ed our admir- 
ation to the parallel pofition of the combs, 
they have overlooked another trait in the 
induftry of bees, namely, the equal diftance 
uniformly between them. On meafuring 
the interval feparating the combs, it will 
generally be found four lines. Were they 
too diftant, it is very evident the bees would 
be much difperfed and unable to communi- 
cate their heat reciprocally j whence the 
brood would not be expofed to fufficient 
warmth. .Were the combs too clofe, on 
the contrary, the bees could not freely 
traverfe the intervals, and the work of the 
hive would fuffer. Therefore, a certain 
diftance always uniform is requifite, which 
cprrefponds equally well with the fervice 
pf the hive, and the care neceflary for the 
worms. Nature, which has taught bees fo 
much, has inftru&ed them regularly to 
preferve this diftance. At the approach 
of winter, they fometimes elongate the 
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cells which are to contain the honey, anil 
thus contraft the intervals between- the 
combs. But this operation h ^pre- 
paration for a feafon, when it is* hnpa** 
tant to have plentiful magazines, and wtea 
their a&ivity being very>mudh r$tejped, it 
i$ uimeceffary for their communications to 
be fo fpacious and fre£. On die return of 
fpring, the bees haften to contra& tfefcfe 
elongated cells, that they may become fit 
for receiving the eggs which thequee«#iti 
lay, and thus re-eftablifh the juflr diftance 
which nature has ordained. 

This being admitted, bees may be forced 
tQ workin wax, or, which w th^fetnetfeing, 
to conftrud: new co*nbs. To accomplish 
the object, it is only ^eceflary to Separate 
thofe already buik fo far afu&der that 
they may build others in the interval, Stf£- 
pofe an artificial fwarm is lodged ia a leaf 
hive, compofed of fix dtvifions, «acfe con* 
taining a comb, if the young queon . fa aa 
fertile a$ fhe ought to be, the bees will bq 
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Very active in their labours, and difpofed to 
make great colte&ions of wax. To induce 
them towards this an empty box or divifion 
muft be placed between two others, each 
containing a comb* As all the boxes are of 
equal dimenfions, and of the neceflary 
width for receiving a comb, the bees hav- 
ing fufficient fpace for conftru&ing a new 
"one in the empty divifion introduced in- 
to the hive, will not fail to build it, be- 
caufe they are under the neceffity of never 
having more than four lines between them. 
Without any guide, this new comb will be 
parallel to the old ones, to preferve that 
law which eftablifhes an equal diftance 
throughout the whole. 

If the hive is ftrong and the weather 
good, three empty divifions may at firfl be 
left between the old combs j one between 
the firft and fecond, another between the 
third and fourth, and the laft between the 
fifth and fixth. The bees will fill them in 
feven or eight days, and the hive then con- 
tains nine combs. Should thetemperature 
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of the weather, continue favourable, three 
new leaves or divifions may be introduc- 
ed j confequently in fifteen days or three 
weeks, tl\e bees will have been forced to con- 
ftrudt fix new combs. The experiment may 
be extended farther in warm climates, and 
where flowers perpetually blow. But in our 
country, 1 have reafon to think that the la- 
bour (hould not be forced more during 
the firft year. 

From thefe details, you are fenfible, Sir, 
how preferable leaf hives are to thofe of 
any other conftru&ion, and even to thofe 
ingenious ftages delcribed by M.. Palteau y 
for the bees cannot by means of them be 
forced to labour more in wax than they 
would do if left to themfelyes; whereas-, 
they are obliged to do it by inferring empty 
divifions. Next, the combs conftru&ed 
on thofe ftages cannot be removed without 
deftroying confiderable portions of brood, 
deranging the bees, and creating real dis- 
order in the hive. 

Mine 
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Mine have alfo this advantage, that what 
paffes within may daily be obferved, and 
we may judge of the moft favourable mo- 
ments for depriving the bees of part of their 
ftores. With all the combs before us we 
can diflinguifh thofe containing brood on- 
ly, and what it is proper to preferve. The 
fcarcity or abundance of provifions is vifi- 
Me, and the portion fuitable may be' taken 
away. 

1 fhould protra& this letter too much, if 
I gave an account of all my obfervations 
on the time proper for infpe&ing hives, on 
the rules to be followed iA the different fea- 
fons, a$d the proportion to be obferved in 
dividing their riches with them. The fub- 
je& would require a feparate work j and I 
may perhaps one day engage in it ; but un- 
til that arrives I fhall always feel gratifica- 
tion in communicating to cultivators, who 
wi(h to follow my method, dire&ions of 
which, long pra&ice has demonftrated the 
utility. 

za Here 
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Here 1 fhall only obferve, that vrc ha- 
sard abfolute ruin of the hives* by robbing 
them of too great a proportion of honey 
and wax. In my opinion, the art of culti- 
vating thefe animals confifts ifc moderately 
exercifing the privilege of fharing their la- 
bours ; but as a compenfation for this* 
every method rauft be employed which pro- 
motes the multiplicatk>n of bees. Thus, for 
example, if we. defire to procure a certain 
quantity of honey and wax annually, it will 
be better to feek it in a number ef hives* 
managed with difcretion, than to plunder a 
few of a great proportion of their trea* 
far^s. 

. It k indubitable that the mukiplkatlott 
of thefe induftrious animals is muth injiit* 
ed by privation of feveral combs* in a fea- 
fon unfavourable to the colle&idn of vrw^ 
becaufe the time confumed in replacing 
them i$ taken from that which ihould be 
eonfecrated to the care of the eggs and 
worms, and by this means the brood fiif- 
fer«< Befides, they muft always have a 
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fttfficient provifion of honey left for winter, 
for although left is confumed during this 
feafon, they do confume fome; becaufe they 
are not torpid, as fome author have con- 
ceived, * Therefore if they have not 
enough, they muft be fupplied with it, 
z 3 which 

* So far' from being torpid in winter, when the 
thermometer in the open air is feveral degrees be- 
low freezing, it (land* at J 86) and (88°), in hives 
fufficiently populous. The bees then clufter to- 
gether, and move to preferve their heat. 

^low that 1 am on the fubject of thermometrical 
obfervations, 1 may curforily remark, tjiat M. Du- 
bois of Bourg en Brefle, in a memoir, otherwife 
valuable, is of opinion, that the larvae cannot be 
hatched below (104). I have repeatedly made the 
experiment with the moft accurate thermometers, 
and obtained a very different refult. Wnen the 
thermometer rifes to (104°), the heat is fo much 
greater than the eggs require, that it is intolerable 
to the bees. M. Dubois has been deceived, I ima- 
gine, by too fuddenly introducing his thermometer 
into a chifter of bees, and putting them in agita- 
tion, the mercury has rofe higher than it fhould 
naturally do. Had he delayed introducing the 
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which requfrei great eka&nefa. I admit that 
ki determihirtg to what extent hivds ma? 
be multiplied in a {articular touoiry, it is 
aeceflary firft to know how niany the coun- 
try can ftippoft, Afrhich fe a probferh yet 
utifolred. It alio* depends on another, the 
fclutian of which is as little known, name- 
ly, the greateft diftance that bees fly if* 
colle&ing their provender* Different aiK 
thors maintain, they can fly feveral leagues* 
from the hive,, But by the few observa- 
tions I have been abb to make, this dik 
tftnce feenis greatly exaggerated* It ap- 
pears to mz that the radius of the ctrcte 

they 

thermometer, he would foon have feen it fall tt* 
between 95 and 97, which is the ufual temperature: 
of hives in fummer. In Auguft this year, whea : 
the thermometer in the open air flood at 94, it 
did not rife above 99 in the moft populous hives.. 
The bees had litde motion, and a greafmany reft*. 
*d on the board of the bive. 
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thdy traverfe does not exceed half a 
league* As they return to the hive withj 
th£ gireftleft {irecipkation tfh&iever a cloud 
paffes befof e the fun, it is probablfe they 
do not fly far. Natute which has infpired 
them, with fuch terror for a ftorm, and eveit 
fot* rain, undoubtedly reftrains them from 
going fo far as to be too much expofed to 
the injuries of the weather, *l have en- 
deavoured to afcertaitx the fad more pofi* 
tiiely, by ttanijportihg to various diftances 
bees with the thorax painted^ that they 
might again be recognifed. But none 
ever returned that I had carried for twen- 
ty£ve or thirty miiiutes frbm their dwell- 
ing, while thofe at a fhorter diftance have 
found their way and rfeturnedi I do not 
fkta this experiment as decifiv£. Though 
We* dd not generally fly above half a 
teagtte, it is very pofliblfe they go much 
farther* whfai flowers are fcarce m their 
own vicinity. A conclusive experiment muft 
be nude mvaftariddr fandy plains, fe- 
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parated by a known diftancc from a fer- 
tile region* 

Thus, the queftion yet remains undecid- 
ed* But without afcertaining the number 
of hives that any diftri£fc can maintain, I 
fliall remark that certain vegetable pro- 
ductions are much more favourable to 
bees than others. More hives, for exam* 
pie, may be kept in a country abounding 
in meadows, and where black grain is^ 
cultivated, than in a. diftrid of vineyards 
or corn; 

Here I terminate my obfervatibns on 
bees. Though I have had the good for- 
tune to make fome interefting difcoveries, 
I: am far from confidering my labour finifh- 
ed. Several problems concerning the hif- 
tory of thefe animals ftiil remain unfolved. 
The experiments I projeft may perhaps . 
throw fome light on them j and I fhall be 
animated with much, greater hopes of fuc- 
cefs, if you, Sir, will continue your coun- 
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fels and dire&ion. I am, with every fen- 
tiinent of gratitude and refpeft, 

Francis Huber. 

Pr&gny, i. October 1791* 
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[The following paffages are chiefly en- 
groffed in the fubftance of the work, but 
the Jranflator, as has already been observ- 
ed, for various reaibns, judges it expedient 
to transfer them to an appendix. In his 
opinion thefe very minute details rather in- 
terrupt the conne&ion of the narrative, 
however interefting they may be confider- 
ed, and they pertain more to refearches 
purely anatomical. 

The Tranflator has likewife in fome in- 
ftauces incorporated feveral long and ;m- 

. portant 
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portant notes with the text ; becaufe it ap- 
pears to him that they a&ually belong to 
the fubftance of the treatife. Thefe are the 
only variations from the original with 
refpeft to arrangement.^ 

Swammerdam has given an imperfe£fc 
defcription of the ovary of the queen. He 
obferves, that he h^s neye* ^een able to 
find the termination of the ovidu&s in the 
abdomen, nor any other parts excepting 
thofe which he ha& defcribed. " Notwith- 
* ftanding all my exertions, I never could 
" difcover the fite of the vulva, partly be- 
" caufe I had not all my apparatus with 
" me in the country, when inveftigating 
" this fubjeft, and.partly from my appre* 
« henfion of injuring other PW* 8 by pref- 
c ? fure, which I had th&ij, p?cafipQ t# ex- 
" amine. However, I have ?lj?jtrly qj>- 
** ferved a mufcular fw«Ui?ig of th$ ojU 
" dud, where approaching t&e la$ ripg of 
" the belly •, that, it tfeen qov}n$& 3ffl4 %f- 
" terwards dilates in becoming q?£whjja- 
" naceous. As I was dgfirqug of preferv- 
u ing the poifon bag, which is fituatfd ex- 
" aftly here, along with the i£ufcles aid- 
*' ing the motion of the fting* I coujfl fol- 
« low the oviduft no farther. However, 
" in another female, it appeared that the 
" vulva is in the laft ring of the abdomen, 
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** and Uncler the fting. The parts expand- 
* c ing only while the queen lays, renders 
? c it extremely difficult to penetrate the a- 
** perture." 

We have attempted to difcover what has 
efcaped the indefatigable Swammerdam. 
But his obfervation that the refeafrch can 
be made to the greateft advantage, at the 
time of laying, has paved the way to us. 
We have remarked that the oviduft did- 
hot iflue from the body, but that the eggs 
fall into a kind of cavity, where they are 
retained feveral feconds before being laid. 

On the fixth of Auguft, we took a very 
Fertile queen, and holding her gently by 
the wings in a fupine pofition, the whole 
belly was expofed. She feized the ex- 
tremity with her fecond pair of legs, and 
curved it as much as poffible. This feem- 
ing an unfavourable pofition for laying, we 
forced her to ftretch it out. The queen, 
oppreffed with the neceffity of laying, could 
no longer retain her eggs. The lower part 
of the laft ring then feparated fo far from 
the upper part as to leave fome of the in- 
iide discovered. In this cavity the fting 
lay above in its (heath. As the queen now 
made new efforts, we faw an egg fall info 
the cavity from the end of the oviduft. 
The lips then clofed for feveral feconds ; 
A ft they 
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they opened again, and, in a much fhorter 
time, dropped the egg from the cavity. 

From our own observations we found 
that the feminal fluid of drones coagulated 
on expofure to the air, and from feveral 
experiments had fo little doubt on the fub- 
jeft, that whenever the female returned 
with the external marks of fecundation, we 
thought we recognifed it in the whitifli fab- 
ftance filling the fexual organs. It did 
not then occur to us to diffeft the females 
to afcert4in the faQ: more particularly : 
but this year, whether defigning to negleft 
nothing, or to examine the diftenfion of 
the female organs, we determined to dif- 
fe£t feveral. To our infinite furprife, 
what we had fuppofed the refidue of the 
prolific fluid, aftually proved the genital 
organs of the male, which feparate from 
his body during copulation, and remain in 
the female. 

We procured a number of queens accord- 
ing to Schirach's method for the purpofe 
of difle&ion, and fet them at liberty that 
they might feek the males. The firft 
which did fo, was feized the inftant flie re- 
turned, and without diife&ion fpontaneouf- 
ly exhibited what we were fo impatient to 
behold. Examining the under part of the 
belly, we faw the oval end of a white fub- 
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ftance which diftended the fexual or- 
gans. The belly was in conftant motion, 
by alternate extenfion and contra&ion. 
Already had we prepared to fever the 
rings, and by ditfe&ion to afcertain the 
caufe of thefe motions ; ^ when the queen 
curving her belly very much, and endea- 
vouring to reach its extremity with her 
hind legs, feized the diftending fubftance 
•with her claws, and evidently made an ef- 
fort to extraft it. She at lafl fucceeded^ 
and it fell before us. We expe&ed a 
fhapelefs mafs of coagulated fluid - % what 
therefore was our furprife to find it part of 
the feme male that had rendered this queen 
a mother. At firft we could hot credit 
our eyes j but after examining it in every 
pofition, both with the naked eye and a 
powerful magnifier, we diftin&ly recognifed 
it to be that part which M. de Reaumur 
calls the lenticular body, or the lentil, irk 
the following defcription.* 
, c Opening a drone there appears a por- 
•* lion formed by the afTemblage of feveral 
4 parts, often whiter than milk. This on 
c inveftigation is found to be principally 
* compofed of four oblong pieces. The 
a a 2 € two* 

* Memoircs fur les Abcillcs, p. 450. 
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4 two largeft are attached to a kind of tvvift- 
4 ed cord, fig. 4., r, called by Swammerdanx 
4 the root of the penis ; and he has deno^ 

* minated feminal veffels, s. s. two lpng bo-. 
4 dies that we are about to confider. Other 
4 two bodies oblong like the preceding, but 
4 fhorter and not half the diameter, he : 
4 calls the vasa deferential d. d. Each com-. 
4 municates with one of the feminal veffek 
4 near, g. g. where they unite to the twifted. 
c xord, r. From the other extremity pro-. 
4 ceeds a very delicate veflel, x. x. which* 
4 after feveral involutions, terminates in a. 
4 body, t. a little larger, but difficult to dif* 
4 engage from the furrounding tracheae.. 
4 Swammerdam confiders thefe two bodies, 
4 t,.t. the tefticles. Thus there are two parts 
4 of confiderable fize, communicating with 
4 other two ftill thicker and lbnger. Thefe 
4 four bodies are of a cellular texture, apd' 
4 full of a milky fluid, which may be. 
4 fqueezed out. This long twifted cord, r, 
4 to which the largeft of the feminal veffels, 
4 is conne&ed^ this cord, I fay, is doubtlefs 
4 the channel by which the milky fluid, 
4 iffu es.After feveral plications, it termin* 
4 ^tesjn a kind of bladder or flefhy fae, 1, i. 

* In different males this part is of various. 
4 length and flatnefs. By calling it. the 

* lenticular body, or the lentil, it receives \ 
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.« name defcriptive of the figure it prefents 
4 in all males whofe internal parts have 
4 acquired eonfiftency in fpirit of wine* 

* The body, 1. i. is therefore a lentil, a lit- 
4 tie thickened, of which one half, or near- 
4 ly fo, of the cirurrfference is edged along 
4 the outline by two chefnut coloured fcaly 
4 plates^e. i. A fmall white cord, the real 
4 edge of the lentil, is vifible, and feparates 
4 them. This lentil is a little oblong, and, 
4 for convenience, we (hall afcribe two ex- 
_ 4 tremities to it, the anterior and pofterior. 
4 The anterior, 1, next the head, is where 

* the canal, r, dividing the feminal veffels is 
4 inferted, and the opponte part ; i. next the 
4 anus, the pofterior. The two fcaly plates,, 
4 e. i. e. i, proceedfrom the vicinity of this 
4 laft part, whence each enlarges to cover 
4 part of the lentil. Ufider the broadeft 
c part of each plate, there is a divifion 
4 formed by two foft points of unequal 
4 length ; the largeft of which is on the 
4 circumference of the lentil. Befides 
4 thefe two fcaly plates, there are t\yo others, 
4 n. n. of the fame colour, narrower, and 
4 fully one half fhorter, each of which is 
4 fituated very ^ear the preceding, and 
c originates clofe to the origin of that it ac- 
c companies, namely, at the pofterior part 
4 of the lentil* The reft .of the lentil is 

A^a. 3 *_ white: 
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4 white and membranaceous. From be--. 
c hind proceeds a tube, k. a canal alfo white 
4 and membranaceous, but it is difficult to, 
4 judge of its diameter, for the membranes^ 
4 of which it confifts, are evidently in 
k € folds. To one fide of this pipe is- attach-. 
4 ed a flefhy part, p. fomewhat pallet fhap- 

* ed, one fide is concave, and the edges; 
4 plaited •, the other fide is convex. In cer- 

< 4 tain places the plaits rife and proje& from; 
4 the reft of the outline, and form a kind; 

* of rays ; the pallet appears prettily figur-^ 
4 ed.. Though lying* with the concave fide : 
4 applied to the lentil* i{ fenot fixed to if.. 
4 Swammerdam feems. to confider this pal-. 
c let as the chaYa&eriftic part of the male. . 

c Though the parts we have defcribed. 
c are the moflr confpicuous in the male, r 
4 they are neither thofe which protrude firfly 
4 nor when protruded are the moft remark-. 
■ 4 able. On viewing from the oppofite edge 
4 of the lentil, forming the divifion of the; 
4 two great Icaly plates, a fac or canal, k. 
4 proceeding from thepofterior part of the 
4 lendl, there is diftin&ly vifiblethe body u^ 
4 which we call the arc ; where there are five 
4 tranfverfe hairy bands of a yellow colour, . 
4 while the reft is white. This arc feems 
4 out of the membranaceous canal, becaufe 
«- it is covered only by a very tranfparent 
* 4 membrane 
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* the lenticular body, and the ether ter- 
*•' minates where the membranaceous canal 
6 joins the folded yellow membranes, m. 
' which- form a fpecies of fac, that is appIK 
4 ed to the fides of the aperture, adapted, 
4 for the. genital organs palling through. 
< Thefe reddifli membranes are thofe that 
c appear firft on preffure, and form this 

* elongated portion, at whofeend is a kind 

* of hairy ma(k. Finally, with the fac form- 
*edby the reddifli membranes, there are 
4 * connefted two appendages, c. c. of red- 
c di(h yellow, and red at the end, s. Thefe 
c are what appear externally like horns.**' 

The lenticular fubftance, 1. i. provided 
with each fcaly lamina, are the only parts 
of thofe defcribed by M. de Reaumur, that, 
we have found engaged in the organs of 
our queens. The canal* r, by Swammer* 
dam denominated the root of the penis, 
breaks in copulation ; and we have feen its 
fragments at the place where it unites to 
the end of the lentil, !• towards the ante* 
rior extremity ; but we have found no 
traces of the canal, k, formed of involuted 
membranes, which in the body of the mate 

proceeds 

# Such long and minute defcrigtions can be very 
imperfectly tranflated ; indeed they are unintelli- 
gible without microfcopicalinfpeftions ef the parts., 
tfcemfelves* — T. 
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proceeds from the pofterior end of the len- 
til, 1. i. nor of the plaited pallet, p. adhering 
to this canal, called by Swammerdam 
the penis from its refemblance to that of 
other animals, though he is not of opinion 
that this point, which is not perforated, can 
perform the funftions of a real penis, and 
hold the principal part in generation. The 
canal, k, therefore,- and all appertainii% to 
it, mud break at i, quite clofe to the pofte-, 
Eior part of the lentil, fince we found no 
remains of the lenticular bodies left by the 
fecundating males, in the body of our fe» 
males. The canal, r, which Swammerdam 
Galls the root of the penis, with greater rea- 
fon than he was himfelf aware, is not ex- 
tended in the body of the male as repre- 
fented by the figure here engraved, but 
this long twifted canal coniifts of feveral 
involutions, from the feminal veiTels whence 
it proceeds, into the lenticular body where 
it terminates, and where it conveys the fluid. 
This canal therefore can extend during co- 
pulation, and allow the lenticular fubftance 
to protrude out of the body of the males. 

It is evident this, may be the cafe during 
copulation as is feen on opening a drone, 
for, by endeavouring to difplace the ir-ut- 
cular body, the involutions of the cord dis- 
appear, and it extends much more than 
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neccflary for the lentil to protrude from the 
body ; and if we attempt to feparate it far* 
ther, the canal breaks at 1. clofe to the lenr 
til, and at the fame -place where it breaks 
in copulation. 

By difle&ion two nerves are discovered; 
towards the origin of the canal, r* inferted 
into the feminal veffels, and diftribute in 
them, and towards the root .of the penis 
marw ramifications undoubtedly ferving for 
the motion of thefe parts. Two fmaU 
parts, perceptible near the nerves, are two 
ligaments- for retaining the generative or* 
gans m their proper place, fo that, except 
the root of the penis, they cannot be drawn 
out without fome exertion ; it and the len- 
ticular body however can protrude, and 
actually do fo during copulation. A cer- 
tain degree of preffure forces all thefe parts 
from the body of the male, but they fponi 
taneoufly return, and appear reverfed. 

Swammerdam, and after him M. de 
Reaumur have admired this mechaniftn ; 
they have thought, indeed, that the return 
fliould be occasioned by the effeft of the 
air inflating the parts, and they fuppofed 
that the male organs proceeded from the 
body, and returned during copulation, the 
fame as when forced out by preffure. Fol- 
lowing their e^^mple, we havepreffed them 
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from the body of many males ; we have a 
thoufand times witnefled this wonder- 
ful return, which they detail with the 
greateft precifion ; but our males never 
furvived the operation. We have feen, as 
M. de Reaumur, a few males protrude 
them fpontaneoufly, even fome of the 
parts inverted, but at that moment they 
died, and were unable to retra£fc the pa&ts 
which a preffure, mod likely accidental, had 
forced out. Thus it is improbable that 
the male organs protrude by turning out of 
themfelves in copulation ; and the details 
which follow prove iaconteftibly, that it 
is otherwifet Had not Swammerdam been 
prejudiced with this opinion, he would 
nave feen that the lenticular body can pro- 
ceed from the body in ereftion withaut re- 
verting itfeif ; he could have proportioned 
the tortous canal, whkh he calls the root 
of the penis ; he would have feea that, at 
certain times, it can be fufficiently extend- 
ed to allow the lenticular fubftance to pro- 
trude ; he would have difeovered the real 
ufe of the fcaly plates ; he would have ex- ' 
plained that of the canal k, of the plaited 
pallet q, and the movements of all thefe 
parts, more admirable perhaps than the in- 
version which he was the firfl to obterve. 

Our 
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Our obfervations inconteftibly prove co* 
pulation. The portion of the males found 
engaged in the body of our queens, hither* 
to called the lenticular fubftance, may be 
denominated a penis both from its pofi* 
tion and ufe. The fame furface is prefent* 
ed by it in the queen as in the body of the 
male, which is proved by the pofition of 
the laminae, e. e. attached to the interior 
of the penis, when found in the queen. It 
is evident, if the fuppofed inverfion took 
place, the laminae would be found within 
the pofterior part of the penis ; and we 
fhould fee them through its membrane, by 
their concave fide, inftead of which the 
convex furface is prefented when in the 
vulva of females, the fame as in the body 
of the males. But what is the ufe of thefe 
laminae ? From their figure, hardnefs, re* 
larive pofition with refpeft to each other, 
and their fituation at the extremity of the 
penis, we cannot doubt they are real pin- 
cers* However, to afcertain the faft, we 
found it neceffary to fee their pofition, and 
that of the penis itfelf in the females. For 
this purpofe, we prevented fome of the 
queens from extracting the parts left by 
the impregnating males, and by difledion 
we difcovered that the laminae were pin- 
cers as we had conie&ured. 

The 



Digitized 



by Google 



$88 AP1»END1X> 

The penis was fituated und£r the fting 
i>{ the queens, and preffed againfl: the up- 
per region of the belly. It was fupported 
by the pofterior end, againft the extremity 
of the vagina, or excretory canal. There 
we were fenfible of the motion and ufe of 
the fcaly pieces. Their extremities were 
feparated a little more than in the male, and 
preffed between them fome of the female 
parts below the excretory canal. The ex- 
treme minutenefs of thefe parts prevented 
us from diftinguifhing them clearly, but 
the effort neceffary to feparate and remove 
the penis from the female^ fatisfied us of 
the ufe of thefe laminee. 

Infpe&ing a male from above, the con- 
vex fide of the plates, e. e. is prefented, and 
the fummit of the angle formed by their 
origin. When in the body of the female, 
they are in the inverfe pofition ; what was 
above in the male is now below, and the 
extremity of the pincers dire&ed upwards. 
This makes us fufpefl: that* in copulation 
the male mounts on the back of the fe- 
male, but we are far from afferting it pofi- 
tively. It may be afked whether that part 
we call the penis, is the fole part introduc- 
ed into the female during copulation ? We 
have, carefully inveftigated this, and can 
affirm, that it is the only one of all thofe 
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^efcribed by M. de Reaumur, which has 
been found in ottr females. But we have 
difcovered a new part that efcaped both him « 
and Swammerdam, which appears from 
the following experiment. 

Separating the lenticular fubftance from 
the excretory canal, where it was attached, 
we drew along with it a white body, ' ad- 
hering by one extremity, and having the' 
other engaged in the vagina. Towards 
the end of the lentil, where the fubftance 
adhered, it appeared cylindrical, then it 
fwelled, and again contracted, to dilate 
anew in a greater degree than at firft j af- 
terwards it contracted and terminated in a 
point. A powerful magnifier was requir- 
ed to fee all this. When pulled from the 
lenticular body, the part was commonly 
broke, and alfo when extra&ed by the 
queens from themfelves. The figure 
and fituation feemed to authorife our 
confidering it the penis itfelf, and the len- 
ticular body only an appendage. But the 
laft queen we "examined exhibited a peculi- 
arity that induced us to doubt the fa&, 
and led us to fufpeft that this body is 
nothing elfe than the feminal fluid itfelf, 
moulded and coagulated in the vagina, 
Bb and 
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and which from its vifcofity adheres to the 
lenticular fubftance, and accompanies it 
when feparated from the vagina. In this 
queen was found a little extravafated white 
matter, near the opening of the vagina. 
This, though at firft liquid, foon coagulat- 
ed in the air as ffie feminal fluid of drones 
does. In feparating the lenticular body 
from the vagina, we drew along with it a 
thread which broke near the lentil ; and 
feemed of too little confiftence for the penis 
of a male. The lenticular bodies, found 
in our queens, appeared larger than in the 
males we differed, and we nave remarked 
with M. de Reaumur, that thefe parts are 
not of equal fize in every male 

Experiment i.— On the tenth of July, we 
fet fucceflively at liberty three virgin queens 
four or five days old. Two flew away feveral 
times ; their abfence was fhort and fruitlefs. 
The third profited better by her liberty ; (he 
departed thrice ; the firft and fecond time 
her abfence was fhort ; but the third lafted 
thirty- five minutes. She returned in a very 
different ftate ; and in fuch as allowed no 
doubt of her employment, for fhe exhibit- 
ed the part of a male that had rendered her 
a mother. We feized her wings with one 
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hand, and in the other received the lenti- 
cular body, of which flie had difengaged 
herfelf with her claws. The posterior part 
was armed with two pincers, e. c. fhelly 
and elaftic, which could be drawn afun- 
der, and then refumed their original pofi- 
tion. Towards the anterior part of the 
lentil appeared the fragment of the root 
of the penis ; this canal had broke half a 
line from the lenticular body. We allow- 
ed^ the queen to enter her habitation, and 
adapted the entrance fo t6at fhe could 
not leave it unknown to us. 

On the feventeenth we found no eggs 
in the hive j the queen was as flender as 
the firft day ; therefore the male, with 
which fhe had copulated, had not impreg- 
nated her eggs. She was again fet at liber- 
ty; after twice departing, fhe returned with 
evidence of a fecond copulation. We then 
confined her, and the eggs fhe afterwards 
laid proved that the fecond copulation had 
been more fuccefoftil than the firft and that 
there are fome males more fit for impreg- 
nating queens than others. However, it 
is very rare that the firft copulation is in- 
fufficient ; we have only feen two that re- 
quired it twice ; all the reft were impreg- 
nated by the firft. 

B b 2 Experiment 
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* Experiment 2. — On the eighteenth we* 
put at liberty a virgin queen twenty-feveu 
days old, fhe departed twice. Her fecond 
abfence was twenty-eight minutes, and fhe 
returned with the proofs of* copulation* 
We prevented her from entering, and put 
her under a glafs to fee how fhe would 
difengage the male organs. This fhe wa& 
unable to accompUfh, having only the ta- 
ble and fides of the glafs for fupport j there- 
fore we introduced a bit of comb ; thus pro- 
viding the fame conveniences as are in a 
hive. Fixing herfelf on it by the firft four 
legs, fhe ftretched out the two hft, and 
extending them along her belly feemed to 
prefs it between them. At length introduc- 
ing ber claws between the two parts of the 
tau ring, fhe feized the lenticular body % 
and dropped it on the table. The pofteri- 
or part was provided with fhelly pincers,, 
under which and in the fame direftion was. 
a grey cylindrical body. The end farthefl 
from the lentil was fenfibly thicker than 
that adhering to it, . and terminated in a 
point. This point \yas double, and open 
like the bill, of a bird, which induces us. 
to think the body was broken, a conje&ure 
fupported by the following experiment. 

JLxgerimcnfi 
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Experiment-^. — On the nineteenth wefet 
at liberty a queen four days old ; ihe de- 
parted twice ; her firft abfence was fhort; 
the fecond lafted thirty minutes, and then 
fhe returned with the marks of fecunda- 
tion. As we wifhed to obtain the male 
organs entire, it was neceffary to prevent 
the queen from breaking them by extraft- ' 
ing them with her feet ; we therefore fud- 
denly killed her, and cut off the laft rings 
in order to lay the vulva open. But though 
deprived of animation, fo much Kfe re- 
mained in thefe parts that the lenticular 
body was thrown out fpontaneoufly. Un- 
der the pincers appeared the remnant of a. 
cylindrical body which had broken near 
the origin and rsnjained in the female. This 
body was very fmall ^t the origin ; it after- 
wards fenfibly enlarged ; next contracting 
by degrees, it terminated in a (harp point. 
We found the point engaged up to the 
gland in the excretory canal, and the reft 
in the vulva* 

Experiment 4.—- We fet two virgin queens 

at liberty on the twentieth. The firft had 

been' abroad on the preceding days, but 

the fcarcity of males prevented her from. 
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being previoufly fecundated. She return^ 
ed with the organs of a male. We tried 
to prevent her from extra&ing them, but 
fhe did this fo expeditioufly with her feet >v 
that we could not accomplifti it. She was, 
then allowed to enter the hive. 

The fecond queen departed twice. Her 
firft abfence was fhort as ufual; the fecond 
lafted about half an hour, and (he returned, 
impregnated. Having killed her as fud-- 
denly as poflible, we laid open the vulva.. 
The lenticular body was depofited as m 
every queen hitherto* diffe&ed ; the pincers, 
were fituated under the excretory. canaL. 
Some parts not eafily dklinguifhable were 
preffed between the laminae, and their office 
feemed to confift in forcing the extremity of 
the lentil to approach the orifice of the va- 
gina, and apply fa forcibly to it that fome 
exertion was neceffary to feparate them. 
We previoufly examined them with a very 
powerful magnifier. Then a peculiarity 
which had efcaped us was perceptible. Iik 
drawing out the lenticular body, there 
proceeded from the vagina a minute part, 
v. adhering to the pofterior end. of the len-. 
til, and fituated below the plates. It 
Igeptaneoufly retraced into the lentil, like; 
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the horns of a fnail. It appeared white, 
very fhort, and cylindrical. Under the 
pincers was a little half coagulated femi- 
nal fluid at the bottom of the 1 vulva,. 
Though much could be expreflfed; there 
was none pure ; it was almoft liquid, but 
foon coagulated, and formed a whitifb 
inorganic mafs. This obfervation careful- 
ly made removed all our doubts, and de- 
monstrated that what we had taken for the 
penifr of males was nothing but the femin- 
al fluid, which had coagulated and affum- 
ed the interior figure of the vagina. The 
only hard part introduced by the male,, 
was the fhort cylindrical point which re- 
tracted into the lentil, when we feparated 
it. Its fituation and office prove that it is 
there we muft look for the iflue of the fe- 
minal fluid, if we can hope tafind an open* 
ing, when not engaged in copulation. 

We found this new part in the firft 
drone we differed. By preffing the femi- 
n&l veflels, the white liquid then efcaped 
downwards to the root of the penis r. and 
into the lenticular body, 1. u which be- 
came fenfibly fwoln. We prevented the 
fluid from returning, and by new preflure 
o£the lentil forced it to advance* How- 
ever,. 
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ever, no$e efcaped, but we .few at the 
pofterior end of the lenticular body, and 
under the fcaly pincers7 a fmall white cy- 
lindrical fubftance, the fame in appear- 
ance as that we had found engaged in the 
vagina of the queen. This part retraSed 
oa preffure, and then returned. 
* I requeft you, Sir, while perufing this 
letter, to infpeft the figure of the male fex- 
ual organs publiflied by M. de Reaumur,, 
and which are copie4 here. The defcrip- 
tions are mod accurate, and prefent a jufl 
idea of the fituation of thefe parts when 
in the male's body. We readily conceive 
how they appear when left in the female 
by copulation. This detail will fufficient- 
ly indicate the fituation and figure of. the 
new part I have discovered. 

I fufpeft that the males perifti after lof- 
ing their fexual organs. But why does 
nature exad fo great, a facrifice ? This is 
a myftery which I cannot pretend to un- 
veil. I am unacquainted with any analo- 
gous fa£t in natural hiftory, but as there 
are two fpecies of infe&s whofe copula- 
tion can take place only in the air, name- 
ly, ephemerae and ants, it would be ex- 
tremely interefting to difcover whether 
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their males alfo lofe their fexual parts, ia 
the fame circumftances, and whether, a& 
with drones* enjoyment in their flight is; 
the prelude of death. 
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